
PREFACE. 


our "Algebra Made Simple, ’ 


The readiness with which 

was received by the teachers in our schools'* and "the ' success 

ta.U we achieved m that book prompted us lo write this 
volume too. LL Tms 


W c do not claim anything new or original in the 
but (hr system of grading almost the -Me lot of cxamfUs and 
the method of solving than mill be found by the teachers lo 
or interesting and unique. Tile examples in each Chanter 
have, been very carefully selected and then graded and we have 
freely m< d simple algebraical artifices to solve some of them 
which would haw been otherwise difficult to do. 


Throughout the bonk will be found a vorv lame number 
of examples : most of them, with the exception of a few at 
the end of some of e. .erases and the three miscellaneous 
exrrciscs, are rather of an easy type. We have made each 
Chapter of the book complete as far as it goes and hence 
some of tlw elementary portion of the book will be found to h e 
rather difficult to students reading in the lower classes. 

Many examples, especially those given in the Miscella- 
neous sets, have been taken from various Indian and foreign 
University papers, some of which have been appended, intact 
at the end of the book only to show the students the nature 
of the questions set at University examinations. 

We can boldly assert that there is no other book which 
contains ad that is required from students preparing for the 
Maticulntion Examination. We have explained all theorems 
as simply and methodically as possible. 

In spite of our desire and our best efforts in that respect, 
we could not make the volume smaller but the teachers using 
the book in the class, might here and there omit the detailed 
descriptions of certain portions to save time. 

We spared no pains to make the printing and the general 
get-up of the book as best as we could but we are painfully 
conscious that there is yet much room for improvement and 
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we intend to do the same in. the next edition • of the book,- if 
the necessity for it ever arises. • ■ ' 

It is not impossible that there might have crept in some 
typographical errors here and there and we' shall be greatly 
obliged if those, who use the book would kindly communicate 
to us any such mistakfrlhey might come across. 

In conclusion, we shall feel our labours amply rewarded’ 
if those for whom the book has been written derive any the 
least benefit from- it. 

LAHORE : ■ ' ; . , K. M. G. 

10 February, 1930 1 L. R. D. 

Preface to the twentieth Edition. 

In this -edition, the book has been thoroughly revised. 
All the examples have been worked anew to ensure accuracy 
in the examples and the answers. We hope that no error 
now remains in this edition. 

We render our hearty thanks to the teachers of Mathe- 
matics in the Province and outside who pointed cut errors and 
communicated suggestions for the improvement of this book. 

LAHORE : L. R. D. 

March 15, 1947 


Hindi Edition of this unique book will be avilable 
- from May* 1949. 


Printed Prop ~ 
The Central Electric Press, LXJDHIANA . 
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Arithmetic Made Easy 


Nolo. Since this book is meant for secondary schools, the first 
three chapters have, therefore, been written briefly. 

CHAPTER I 

NUMERATION AND NOTATION 

§ 1. ' Arithmetic may be regarded as a science of numbers 
but it lias a theoretical and also a practical side. In its theore- 
tical part it deals' with numbers and enunciates general princi- 
ples obtained from an enquiry into their properties. In its 
practical part, it concerns itself with the application of these 
principles to specific numbers for practical purposes. While 
a knowledge of the theory is essential for a clear understand- 
ing of the subject, an intelligent grasp of the principles under- 
lying the solution of a problem or involved in the modus operandi 
of it or in deducing a formula to economise time and save 
labour is also important. Accuracy and rapidity are the princi- 
pal objects to be borne in mind in actual practice. 

§ 2. The digits used in Arithmetic are the following : — 

0, 1, 2, 3, 4, ‘5, 6, 7, 8, 9. 

zero, one, two, three, four, five, six, seven, eight, nine. 

Out of these, the figures 1 to 9 are called^ significant 
digits as distinguished from 0 which is called insignificant 
. digit. The fundamental digit is 1 which is often called a unit 
or unit}' meaning a single object; the other digits 2, 3, 4, etc., 
therefore, mean 2, 3, 4, etc., uriits respectively. Various num- 
bers may be formed with these digits by repeating one or more .. 
of them any number of times or by using different digits and 
their repetitions. 

These digits have also another value. T hus in 27, the 
value of the digit 2 is not two but it means 2 tens, i. e., twenty. 
Hence every digit has a lodal value and an intrinsic value. 
In 33707 the local value 6f the digits 3, 3, 7, 0, 7 are 30000 
(viz. 3. ten thousands), 30.00 (viz. 3 thousands), 700 (viz. / 
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✓ * J 

hundreds), 0 tens and 7 units respectively ; while the intrinsic 
values of 3, 7, 0, are 3 units, 7 units and nothing. 0 is a digit 
having no digit value but it increases the local value of each 
digit to its left and does not affect Idle value of any digit 
succeeding it. The others are significant digits. In any 
number, the first significant digit is the one which has the 
highest local value. 

§ 3. The above is the Arabic System of Notation.. The 
other system, viz. the Roman System * of Notation is as 
follows" : — 

I.=l, V=5, X=10, L=50, C=100, D=500, M=1,000 

I: 

11 = 

IIT 

IV: 

V: 

VI: 

VII 

VIII 

IX 
X 

ggrit is clear from the above that I or X or L or C when 
placed to the right of a bigger number indicates addition and 
when placed to the left denotes subtraction. A bar placed 
over a number multiplies its value by one thousand. Thus 
DC =600, and DC=600,000. 

§4. The Indian System is like the Arabic System up to 
ten thousand [see §7]. But in this system hundred thousand 
is called a lac and hundred lacs a crore. 

• §5. Abstract and Concrete numbers. Two books or 
‘Three rupees is said to be a concrete quantity because the 
number tells us not only how many things are taken but also of 
what kind. If there is no mention of the kind, the number 
is said to be abstract, e.g. 2, 3. ° 

The numbers 1, 2, 3,.... are called natural numbers. The 

alternate numbers 1, 3, 5........ -.are called odd numbers and the 

alternate numbers. 2, 4, 6 are called even numbers. Two 


= T XI = 11 XXX= 30 CCC= 300 

= 2 XII = 12 XL= 40 CD= 400- 

= 3 XIII= 13 L= 50 D= 500 

= 4 XIV= 14 LX= 60 DC= 600 

= 5 XV= 15 LXX= 70 DCC= 700 

=* 6 LXXX= 80 DCCC= 800 

= 7 and so on until XC= 90 CM= '900 

= 8 we come to i C = 100 LM= 950 

= 9 XX= 20 CC=200 M = 1000 

= 10 1 ML =1050 



IS. Hundreds of thousands of billions. 


II] 


NUMERATION* AND NOTATION 


or more numbers taken successively in any series are said to be 
consecutive, as 57, 58, 59 or 103, 104, 105, 106, etc. 


§ 6. Tiie method of expressing numbers by means of the 
symbols or figures is called Notation and the art of reading m 
words a number expressed by figures _ is called Numer » 
which is, therefore, the reverse of Notation. 

§ 7. The follwing scheme, known as the Numeration 
Table will show how to read a number in words. 


C 

c 


o 

tn 

rz 

c 

CJ 

X 


O 

tn 

a 

o 

H 


• tn 

C 

O 

• 

gu tn 

F o 


c 

in 


VS 

c 

o 


<M 

o 

tn 

ra 

c 

C3 


tn 

c 


13 c 

.2 

o 3: 


o 

r* ! 


'Si 

3 
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c 

3 


XI 

<w 

O 

to 

C 

H 


in 

G 

o 




o. 

3 

o 


t: 

3 


O 

eft 

•3 

C 

3 

i/i 

3 

O 

X 

•*-* 

tw 

O 

tn 

c 

<D 

EH 


tn 

G 

O 


tn 

C 

O 


C £ 

CM V - 

O tii 


tn 

c 

o 


tn 

"O 

c 

Co 

tn 

G 

O 


O 


tn 

rO 

0) 


c 

G 


<M 

O 

tn 

C 

O) 

H 


tn 

« 

o 


tn 

3 

C 

a 

03 

3 

o 


<t-( 

0 

01 

3 

o 

t-l 

3 
• C 
3 


3 

C 

3 

tn 

3 

O 


o 

03 

C 

<D 

H 


03 


03 


.Q 3 

c • V 
« 

o> 3 

I s 


tn 

G 

a; 


cn 

- 3 



Note. A million billion is called trillion, J.!IJjlJ lon se xtmion, 
is called quadrillion. Similarly we have quintillion, 

septillion, octillion, nonillion. 

Solved Examples 

Example 1. Express the following numbers in words.— 

{a) 35000478 (b) 760829145 (c) 312007S0020. 

Rule. Put a comma after 3 t ^a comma after 

another comma after next three fif™ es > J in the first 

every 6 figures respectively. Now the fir t fig ^ t ns 

period stands for the 3 ^ 

place, the third figure for the hundred s place. 
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in the next period will give so many thousands and the -next 
period of six will give so many millions, next billions and so on. 
.. Hence ' 

{a) 35000478 =35,000, 478 

* =Thirty five million, - four hundred 

and seventy-eight. A ns. 

(6) 760829145 =760, 829, 145 

=Seven hundred and sixty million, 

- eight hundred and twenty-nine 

thousand, one hundred and forty-, 
five. Ans. 

- (c) 31200780020 =31200,780, 020 

=Thirty-one thousand and two 
■ • ' hundred million, seven hundred and 

eighty thousand and twenty. Ans. 

Example 2. Express the following in figures 

(a) Four hundred and six million, seven thousand and 
six. 

(b) Four hundred thousand million and twenty-five. 

(c) Six trillion, two hundred billion, twenty-seven thousand 
million, five hundred thousand and nine. 

These questions are the reverse of the first question. Hence 

(a) Four hundred and six million=406,000,000 
Seven thousand and six = 7,006. 

Now write at once as 406007006. Ans. 

(?*) Four hundred thousand millions = 400000,000,000 

Twenty-five = 25 

Now write at once' as 400000000025 Ans. 

(c) Six trillion =6,000000,000000,000,000 

Two hundred billion = 200,000000,000,000 

Twentj^-seven thousand 

million . = 27000,000,000 

Five hundred thousand = 500,000 

Nine g, 

Now write at once as 600020002703050000]) Ans. 
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, Example 3 . Write down tlie local value oi each digit 
in the following numliers 

(a) V2VM5G (b) « 1446607 (c) 37960012456 

(<i) I he value of 1 = 1,000,000=-- one million 

* 200,000— two hundred thousand 




• » 1 ~ 10,000= ten thousand 

.> 0 — 3,000=three thousand 

,, 4 — , ' 400— four hundred 

„ 5 = 50= fifty. 

>< 6 = 6=six 


it 

it 


(a?) 1 he value of first 4 = 4,000,000 = Four million 

,, ,, next 4 = 400,000 = four hundred thousand 

,, 4 — 40,000 = forty thousand 

,, ,, first 6 = 6,000 = six thousand 

next 6 = 600 = six hundred 

7 = 7 = seven. 

(c) The value of 3=30000,000,000 = Thirty thousand million 
„ 7= 7000,000,000 = seven thousand million 
,, 9= 900,000,000 = nine hundred million 
,, 6= 60,000,000 = sixty million 

„ 1 = 10,000 = ten thousand 

,, 2— 2,000 = two thousand , 

,, 4= 400 = four hundred 

„ 5= . 50 = fifty 

6= 6 = six 


n 

tf 


Example 4. ’ Express the following numbers in Roman 
Notation : — 

(a) 200018 (b) IS84 ^ (c) 560S44 

Remember : — 1 

({) I, V, X, L, C, D and M respectively denote 1,5,10, 
50, 100, 500 aud 1000. 

(it)- I or X or L or C when placed .to the right of a bigger 
figure indicates addition and when placed to the left 
indicates subtraction. 

(in) A bar or line pi iced over a number increases its value 
a ikon sand fold . Hence 
. (a) 200018=200,018 

.200, 000= uC [line indicates tliousand fold] 

J0=X 

M—VTTT 
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{ii) 


20!)018=vXXVIII. 

1884=1,881 
1,000=M 
8Q0=DCCC [C 
80=LXXX [X 
4=IV [I 


Ans. 


le the right indicates addition. 

St ss >t 

to the left indicates subtraction. 


1884=MDCCCLXXXIV. Ans. 

(Hi) 560844=560,844 

500,000=D i line indicates thousand fold 
60,000 =LX [, 

SOO=DOCC [C to the right indicstes addition 
40=XL [X to the left indicates subtraction 
4 = : f V [I ,, ,, ,, >> >> 

.-. 560844=DLXDCCCXLIV. Ans. 


Example 5. Express in Arabic Notation the following 
Numbers 

(a) MDCCLXVI (b) MMMMDCX .(c) DlXCCXXVIL 

This question is reverse to question 4. Hence 

(a) M =1000 

DCC =500+100+100= 700 

LX =50+10 = 60 

VI =5+1 ' = 6 

MDCCLXVI = 1766. Ans. 

(b) MM =(1000+1000) 1000=200000p 

MM =1000+1000 = 2000 

DC =500+ 100 = 600 

X =10 

_ . • .MMMMDCX = 20026 10. Ans. 

(c) DLX = (500+50+10)1000=560000 

CC =100+100 ^ = 200 

XX =10+10 -= 20 

VH_ =0+1+1 = 7 

DLXCCXXVII =560227. Ans. 

Note :-After a little practice the students will bs able to write 

the answers of all such questions at once* 
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EXERCISE 10. 

Express each of the following In words 

1- 8460 2. 15070. 3. 200903. 

4. 10005008. 5, 506720891. 6. 407080293. 

Express ihe following in figures : — 

7. Three hundred thousand and three hundred. 

3. Three million, five thousand and six. 

9. hour hundred and six million, seven thousand and five, 

10. hour hundred thousand million and twent}' one. 

11. S.x trillion, two hundred billion, twenty-seven 
thousand million, live hundred thousand and nine. 

Write dov.rn the local va«ue of each digit in the following 
numbers 

12. 47012. 13. 1213456. 

14. 4446607. 15. 37960012456. 

Express in Roman Notation the following numbers 

16. 37 ; 67 ; 79 ; 84 ; 99. - 17. 107 ; 289 ; 702 ; 868. 

18. 1920 ; 2070 ; 4659 ; 7200 ; 19. 20001S ; 10010001. 

Express in Arabic Notation the following numbers . 

20. IkZXMXXXII. 21. MDCCCLXIII. 

22. MDCCCLXXX 23. MDC CLXVI. - 

24. MM.MMDCX. 25. DLXCCXXVII. 

26. Write the largest and the smallest numbers of five 
digits. 

27 Write the largest and the smallest numbers with 
symbols 2, 5, 9, 0, 8. 

28. Write, down all the numbers that can be formed by the 
digits 5, 4, 8 taken altogether. 

29. What change takes place in the value of ' 5 m 2340o 

if it changes place with 3 ? \ . . 

30. What is the greatest number of five figureswhich 

begins with 7 and ends with 3 ? . 

31. What is the greatest number of six figures which 

begins with 8 and ends with 2 ? ■ 

32. Form the biggest number and the smallest number 

by the digits of the number 2304951. 



^n/iPTER II 

IE FOUR FUNDAMENTAL OPERATIONS 

ADDITION 

§1. 'To add is to find a .number equal to two or more 
numbers taken together. The number thus?- obtained is called 
their sum or amount and the numbers to be added are called 
summands, 

§2. The sign of addition. The sign + is read plus. It 
is used to indicate that the numbers between which it is 
placed are to be added. Thus 8 -f- 9 means that 9 is to be 
added to 8. It is read ‘ eight plus nine.’ 

§ 5. The sign of equality. The sign = is called the 
sign of equality. It is read equal or equal to. Thus 8+9=17 
indicates that the sum of 8 and 9 is equal to 17. It will be 
read “ eight plus nine is equal to seventeen.” 

§ 4. Accuracy and rapidtty in the process of addition 
depends upon learning thoroughly the addition table which 
we subjoin here. 


1 and 

2 and 


3 

and 

Fjj 

and 

5 and 

6 and 

7 

ai 

d 

8 and 

|9 

and 1 

1 are 2 

1 

are 

3 

1 ar 

3 4*1 

7 l 

5 

1 

are 6 

1 

t 7 

7 

1 

are 8 

1 are 9 


2 

„ 3 

2 

j» 

4 

2 

7 7 

5 

2 

7 7 

6 

2 

7 7 

7 

2 

7 7 

8 

2 

7 7 

9 

2 

7 

10 

2 

7 7 

'11 

3 

„ 4 

3 

y r 

5 

3 

7 7 

6 

3 

7 7 

7 

3 

7 7 

8 

3 

7 / 

9 

3 

7 > 

EE 

3 

7 7 

11 

3 

77 

12 

4 

5 

4 

7 7 

6 

4 

7 

7 

4 

77 

8 

4 

77 

9 

4 

7 7 

EE 

4 

> 7 

u 

4 

7 > 

12 

4 

7 7 

T3 

5 

6 

5 

7 7 

7 

5 

7 7 

8 

5 

- 7 

9 

5 

7 7 

10 

5 

7 7 

ii 

5 

7 7 

m 

a 

> r 

13 

5 

7/ 

14 

6 

„ 7 

6 

7 7 

8 

6 

7 7 

9 

6 

7 7 

lo 

6 

7 7 

11 

G 

t 7 

12 

6 

7 « 

13 

6 

7 7 

14 

G 

7 

15 

7 

„ 8 

7 

7 7 

9 

7 

. 7 

EE 

7 

7 7 

11 

7 

.7 7 

12 

7 


13 

7 

t 7 

14 

7 

7 7 

15 

7 

» » 

16 

8 

„ 9 

8 

77 

iE 

8 

77 

li 

8 

77 

12 

8 

77 

13 

8 

7 7 

14 

8 

7 7 

15 

8 

7 7 

m 

8 

1 7 

17 

9 


9 

77 

u 

9 

7 7 

12 

9 

7 7 

139 

77 

14 

9 

77 

15 

9 

77 

16 

9 

7. 

171 

9 

• 7 

181 


This table can be extended for numbers’ larger than ten. 
We give here some questions for practice : — 


1. 

Add 

2 to 2, 4 6 and so on 

up 

to 100. 

2. 

77 

3 „ 3 6- 9 „ 

77 

99. 

3. 

>7 

4 ,, 4, 8, 12 ,, 

77 

100. 

4. 

77 

5 „ 5,10,15 „ 

77 

100. 
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5. Add 6 to 6, 12, 18 and so on up to 96. 

*» ^ »» 7, *4, 21 „ yo. 

7. „ S„ 8,16,24 „ „ 96. 

,, d ,, 9, 18, 'll ,, „ 99. 

9. „ 10 „ 10, 20, 30 ff 100. 

Such exercises arc very useful. The teacher can make the. 
hoy practise some more exercises beginning each exercise with 
any other number. 


The following is the rule of addition — 

Rule. Write down ihc numbers lo be <added one under an- 
other so that units may come under units, tens under tens, hund- 
reds under hundreds, and so on, then draw a straight line under 
the last number. Now add up the figures in the first vertical 
column on the right hand. Put down the last figure of this 
sum beneath the line and carry the remaining figure or figures 
to the preceeding. column. Proceed An the same manner till the 
last column is added. Pul down ihc complete sum oft the last 
column. The result thus obtained will be the sum • or amount of 
ihc summands. 


Example 1. Add together S935, S205, 5576, S9375 

and 27. 

Sol. Arrange the numbers according to the rule given 
above and proceed Dins : — 

8935*) 1st col. 54-5+6+5+7 =28 ; put down 8 & carry 

8205 j 2nd „ 2+3+0+7+7+2=21, „ „ 1 » • 

5576 { 3rd ,, 2+9+2+S+3 —21 ; „ /t , 1 >> 

89375 |Uth „ 2+S+8+5+9 =32 ; „ 2 

27 | 5th „ 3+8 =11 ; „ . „ 11 

I1211SJ The sum is 112118. Ans. 

Test of Correctness. We can test the correctness of the 
addition by casting out nines. Thus : — 

Cast out nines from the digits of each summand and 
note down the remainders ; then cast out nines from the 
sum of the remainders and note down the remainder. This 
remainder will correspond with the remainder if we cast out 
nine's from the digits of the sum. 


COtO tC CO 
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Ob it rve the test of the above example. 

9 


8935 8+ 9 +3+ 5 

8205 ! 8+ 2+ 0+5 
5d/ 6 1 5+0+7+6 
89375 f S+9+3+7+5 
27 | 2+7 

X 121 18 7+6+5+5+0 

1 + 1 + 2 + 1 + 1+8 


=25— 1S+7 ; 7 is rem of 1st smd. 
= 15=9 +6 ; 6 „ „ „ 2nd „ 

= 23=18+5 ; 5 ,, ,, ,, 3rd ,, 

=32=27+5 ; 5 ,, ,, ,, 4th ,, 

= 9=9 +0 ; 0 ,, ,, ,, 5th „ 

=23=18+5 ; 5 is the, final rem. 

= 14=9 + 5 ; 5 is the rem. of the 


sum. 


Since the final remainder corresponds with the remainaej 
of thp sum, the operation is correct. 


EXERCISE 2. 


Add together 

: — 


1. 

21 

2. 

28 


25 


56 


35 


46 


55 


57 

5. 

872 

6. 

721 


537 


86 


935 


156 


821 


322 

o 

o , 

by 37 . 

10. 

OoU4 


531 


728 


7431 


15631 


295 


439 


302 


8050 


Find the value of: — 


3. 

38 

4. 

58 


48 


59 


59 


75 


81 


96 

7. 

9m 

8. 

321 


302 


526 


856 


905 


706 


78 S 

11. 

S9356 

12. 

79356 


3562 


215302 


302 


18019 


160025 


514 


56829 


918202 


13. 8502+502+90321 +83562+1613204. 

14. 5230+1519+21203+25625+1635209. 

15. 1802+27+ 124+335+95639+1S35234. 

Find the sum of the following and test the correctness : — 

16. 1*5935, 8102, 9356304, 1650235. 

17. 89, 514, 893521, 89356201, 21935. 

18. 165, 9356, 85312, 5010101, 89356. 

Add together (19 &'20) 7 

19. Nine hundred and twenty seven ; fif ty^ thousand and 
eleven ; five thousand and nine ; eighty-five thousand six 
hundred and twenty six ; two thousand six hundred and nine. 
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20. Thr jo hundred and forty-nine thous.nl and o. 'even 4 
ton million, five hundred and six ; nine thousand and sixteen; 
sixty-five thousand and two ; five hundred and sixty thousand 
and seven. 

C 21. There are 3 trees in my garden ; one of them has 574 
apples on it, the. second has 200 and the third has 426 on it. 
I-Iow many apples are there in my garden ? 

22. I was born in the year 1875 A. D., in which year 
shall I be 60 years old ? 

23. A student has to i\ ad 5 books for his examination, 
there are 400 pages in one book, 526 in the second, 74 in the 
third, 129 in the fourth and 83 in the fifth. How many pages 
is he to read altogether ? 

24. The Bombay Mail carried yesterday 37 first class 
passengers, 80 second class and 154 inter class ; how many did 
it altogether carry ? 

25* In the year 1932 A. D. there were 31 days in January, 

29 in February, 31 in March, 30 in April, 31 in Ma}g 30 in 
June, 31 in July, 31 in August, 30 in September, 31 in October, 

30 in November and 31 in December. How many days are 
there in the whole 5-ear ? 

26. A man had some money in a Bank ; he withdrew 
R s. 476 and then again Rs. 2 94 and then found that there was a 
balance of Rs. 300 left. How much had he in the Bank ? 

27. In a certain town, there arc 948230 Mohammadans, 
8704213 Hindus, and 25107 of other castes. What is the total 
population of the town ? 

28. In one of the divisions of a province, there are 
4031490 Hindus, in another 3920076, in a third 521076 and in 
the fourth 1234060. What is the total Hindu population in 
the whole province ? 

29. A has Rs. 125 ; B has Rs. 37 more than A ; C has 
Rs. 20 more than what A and B together have and D has as 
much as the three others together have. What is the total 
sum that the}/ have ? 

30. In the High Department of a school there are 592 
bo\-*s ; in the middle 705 and in the Primary Department 1704. 
What is the total numerical strength of the school ? 
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§5. Subtraction is ‘the method of finding what number 
is left, when a smaller number is taken from a greater one. 

The number thus left is called the remainder, .the numbhr 
to be subtracted is called the subtrahend and that from which 
it is subtracted, the minuend. 

§6. The sign of minus. The sign is read minus. The 
sign when placed . between two numbers signifies that the 
second number is to be subtracted from the first. Thus 8—5, 
means that 5 is to be subtracted from S. It is read as eight 
minus five. 

The symbol ■— > is called the sign of difference. It 
indicates that the*smaller number is to be subtracted from the 
greater one. 

§7, Like addition table, to effect the operation of sub- 
traction the students should commit the following subtraction 
table also to memory. 


1 from 

2 from 

3 from 

4 fmm 

5 horn 

6 from 

7 from 

8 from 

CO 

o 

3 

2 = 1 

3=1 

4= 1 

5=1 

6= 1 

7= 1 

8= 1 

9= 1 

10 = 1 

3 ,, 2 

4 ,, 2 

5„2 

6 „2 

7 „2 

8„2 

9„2 

10 „ 2 

11 „ 2 

4 „ 3 

5 ,, 3 

6, ,3 

7 ,, 3 

8,, 3 

9„3 

10 „ 3 

11 ,3 

12 3 

5„ 4 

6 ,, 4 

7, 4 

8 .,4 

9 „ 4 

10 „ 4 

11 ,, 4 

12 „ 4 

13 „ 4 

6,, 5 

7„5 

8 ,.5 

9 ,;5 

10 „ 5 

11 .,5 

12 ,, 5 

13 ,, 5 

14 „ 5 

7„ 6 

8„6 

9 ,, '6 

10 „ 6- 

11 „6 

12 ,, 6 

13 ,, 6 

14 „ 6 

15 „ 6 

8 ,, 7 

9 „7 

10 „ 7 

11 „7 

12 „ 7 

13 „7 

14 ,, 7 

15 „7. 

16 „ 

9 ,, 8 

10 ,, 8 

11 .,8 

12 „ 8 

13 ,,.8 

14 ,, 8 

15 „ 8 

16 „ 8 

17 „ 8 

10 „ 9 

11 „9 

12 ,, 9 

13 .,9 

14 ,9 

15 „ 9 

16 „ 9 

17 „ 9 

18 „ 9} 


§8. A question of subtraction can be put in many 
different ways. Thus, “What is the difference between 9 and 4”?- 
may be put in the following ways also : — 

1. Find the difference between 9 and 4. 

/ 2. By how much is 4 less than 9 ? 

3. By how much is 9 greater than 4 ? 

4. What must be 'added to 4 to make 9 ? 

5. What must be the remainder when 4 is taken from 9 ? 

6. By how much does 9 exceed 4 ? * 

7. The sum of two numbers is 9.' One number is 4, 
find the other. 
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$9. The following is the rule for subtraction :~ 

Rule. 11 [rite down the smaller number under ■ the greater 
as in the process of addition and dram a line underneath. 
Begin at the right hand and subtract each digit of the subtrahend 
from the corresponding digit of the minuend and pul down 
the result below the line, but if any lower digit be. greater than 
the upper, add ten to the upper digit and then take the lower 
digit from the upper number thus formed ; put down the re- 
mainder as before. In this case add 1 to the next lower , digit 
before carrying on the process of subtraction further. 

Example 1. Subtract 2135 from 9S49. . 

Sol, Arrange the numbers according to the rule given 
above and proceed thus : — 

Explanation 

9S49 minuend ) 9—5=4, put down 4 ; 4—3=1, put down 1 
2135 s ubtrahend ; 

7714 rem. Ans. 

Example 2. Subtract 5639 from 8254. 

Sol. Explanation 

9 cannot be taken from 4, we add 10 to 
‘ the 4 making it 14 ; 14—9=5 ; put down 
5. Now add 1 to the next lower figure 3 
jmaking it 4 ; 5—4=1, put down 1. Simi- 
larly add 10 to the 2 making it 12 ; 12—6 
=6, put down 6. Now add 1 to the next 
lower figure 5 making it 6 ; S— 6=2, put 
down 2. 

Test of correctness. Add subtrahend and the remainder, 
the sum will correspond with the minuend. Or . 

Cast out nines as in addition. The ‘ difference of the 
remainders of the minuend and the subtrahend will correspond 
with the remainder of the remainder. 

Observe the test of the second example.. 

8254 1 8+2-{-5+4=19=18-{-l ; 1 is the remainder. 

5639 >5-i-6~i-3-j-9=23=18-|-5-; 5 is the remainder. 

2615 ; 2-(~6-f-l +5=14=9-f-5 ; 5 is the remainder. 


8254 minuend ; 
5639 subtrahend 
2615 remainder ; 

Ans. 


8-1=7 


7; 9-2=7, 
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Here add 9 to the remainder of the minuend because it is 
less than the remainder of the subtrahend. 9+1=10 ; 10—5 
=5 which corresponds with the remainder of the remainder. 

§10. A number preceded by the sign + is called, a 
positive number and that preceded by the sign — is called a 
negative number. When no sign is affixed to a number it is 
considered as positive. 

§11. Expressions and terms. An expression is one in 
which two or more numbers are connected by the sign + or — 
' and the numbers thus connected are called terms. Thus 
8+6— 4— 2 is an expression and 8, 6, — 4 , —2 are its terms ; 
S, 6 are positive A, 2 are negative. 

Example 3. Find the value of 1329 — 576+504—302—29. 

Sol. Sum of positive terms =1329+504 =1833. 

Sum of negative terms=576+302+ 29=907. 

Value required =1833—907=926. Ans. 

Hence the following 

Rule. Subtract the sum of all the negative terms from the 
sum of all the positive terms. 


EXERCISE 3. 

Perform the following subtractions : — 


. 9534 

2313 

2. 

8956 

3524 

3. 

6359 

2048 

4. 

8937 

2513 

i. 56289 
49393 

6. 

34956 

21099 

7. 

83569. 

64397 

8. 

20001 

17354 

i. 201319 
189352 

Simplify 

10. 

301001 

89599 

11. 

71935 

49296 

12. 

900090 

49993S 


13. 265302— 189543. 14. 169356-S9354. 

15. 290093-109989. 16. 793590-189056. 

17. 825+576+328+21-675. 

18. 1817-936-1021+676-75. 
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19. 1 5012+21 -21025+S0023— 65233. 

20. 1002+2512-3409+89+185. 

• ^ Complete the following sums of addition by filling in the 
digits whose places are marked by asterisks : — 


21. 5132 

3**2 

22. 3*256 23. S3256 

29**5 *2*3* 

24. 19516 * 

*894 

*4731 *758*5 

*8753 

Complete the following sums of subtraction 
digits whose places are marked by asterisks : — 

by filling in the 

25. 7895 

3 * 2 * 

26. 2835 27. 25329 

**9* **98 

28. 10000 
**35 

4nUS 

14*9 *63** 


.. 29. The sum of two numbers is 1S93609 and one of them 

is 930994 ; find the other. 


30. Minuend is 803563 and the remainder 15102. Find 
the subtrahend. 


31. A deposited 'Rs. 576 in the bank on Honda} 7 , Rs. 
708 on I uesday, Rs. 2105 on Thursday. B deposited Rs 376 
in anot her bank on Monday, Rs. 72S on Tuesday, Rs. 1689 on 
Thursday. By how much does A ’s money exceed B’s money 
in the bank ? 

32. By how much does 1002490 exceed 704050. 

33. What is the excess of 9497605 above SSSSS88 ? 

34. What must lie added to the sum of 432, 507, 78, 710 
and 803 in order to get the number 3000 ? 

35. A man earns Rs. 4000 in a month and he spends 
Rs. 3702. Wiiat is h's savings in a month ? 

36. In (lie year 1932 A. I). I was 57 years old ; when was 
I born ? 

37. Hari was born in 1875 A. D., what was his age in 
1932 ? 

38. The population of a town is 17254120 ont of which 
there are 8624022 males. Find the number of females. . 

39. I bought a house at Rs. 8249 and spent Rs. 1200 on 
its repairs. I then sold it for Rs. 9000. Flow much did I lose 
or gain ? 
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40. My son was born in the year 1902. When would 
he have been as old as' I was in the year 1909, my year of 
birth being 1875 ? How old would I then have been ? 

41. One mountain is 13572 ft. high and another is 9024 ft. 
high. How much is the former higher than the latter ? 

42. I had Rs. 6S2 with me. I gave Rs. 205 to a friend, 
Rs. 82 in charity and spent Rs. 349 on my own account. 
Find how much money is left with me. 1 

43. I spent Rs. 13562 for a horse and some land ; 
the land alone was worth Rs. 8024 ; what was the value of the 
house? 

44. A man had ©ne lac of rupees at the time of his death. 
He gave Rs. 6120 to his son ; Rs. 2090 to his daughter and 
the remainder to his wife. How much did the wife get ? 


MULTIPLICATION 

§12. Multiplication is the short method of finding the 
sum of a given number of repetitions of a certain number. 
Thus to fine! the sum of six times 12, it will be 
12+12+12+12+12+12-72. 

The number to be repeated is called the multiplicand and 
the other which indicates the number of repetitions is called 
the multiplier, and the sum obtained the product. Thus in 
the above solution 12 is the multiplicand, 6 is the multiplier 
and 72 is the product. 

§13. The sign, of multiplication 1 is X. It is read as 
into. It is used to indicate that the numbers between which 
it is placed are to be multiplied ‘ together. Thus 12x6 which 
is read twelve into six indicates that 12 is to be multiplied 
by 6. 

Each of the numbers multiplied together is called a factor. 
Thus 12 and 6 are the factors of 72. 

Note. Sometimes the operation of multiplication is expressed 
by a dot. Thus 12X6 may be written as 12.6. < 

§14. Rapidity and accuracy 'in multiplication depends 
upon the complete familiarity with multiplication tables. 
For the sake of convenience we subjoin the table here. 
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Multiplication Table 


11 

2j 4| 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 
9 12 15 18 21 24 27 30 33 36 39 42 45 


4 1 8 12 16 20 24 


25 30 35 


I 


64 57 60 


72 76 80 


36 40 44 48 52 56 60 

65 60 65 70 75 80 85 90 95100 


{ 61 12 18 24! 30 36 42 


.72| 7s| 84 90 96|l02|lDs|ll4 120 


77 84 


1051112119 




1 1 li; 2 1 32 J 40 48 56j 61 72] SO 88 96 104 112 120 128 136 144 152 160 

135 144 153 162 171 180^ 


50 60 


66 


90 99jl08 


100 


99[l 10 121 


140 150 160 
154 165 
132ll44|156|l68|18G 


64 

80 

68 

85 

72 

90 

76 

95 



1 82 196 210 224|23S 252j26r,;2S0j 

165llSOilS5j210:225 240|255[27Q 1 285j300j. 


221 238 255 272 289 306 3231340! 
234 252 270 288 306 324 342,360 


60 


190 209 228 247 266 285 304 323 342 861 380j 
240 2601280 3 00 320 3 40 '3 60 -380 W o 
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§15. To prove that four times six— six times four. 

Four times six— 6+6+6+6= 24. 

Six times four— 4 +4+4+4 -t 4+4=24. 

Or, 

Let 24 counters be arraged as in the figure. 

Now, No. of ct>unters=No. of horizontal ****** 
rows x No. of counters in each row=4x 6 ****** 

Also, No. of counters =No. of vertical ****** 
rowsx No. of counters in each row=6x 4 ****** 

.-\ four times six == six times four. 

It follows therefore that the factors of a product may he 
taken in any order . Or the multiplicand and the multiplier 
may be interchanged without altering the product . 

§16. Short Multiplication. 

When the multiplier does not exceed 20, the multiplication 
is called short multiplication. 

Rule. Write down the ■ multiplier under the multiplicand 
and draw a line underneath. Begin at the unit's figure of the 
multiplicand and multiply each figure by the multiplier , 
putting down and carrying precisely as in addition . . 

Example 1. Multiply 45321 by 9. 45321 

Exp. 9 

[i) 9 times 1=9 ; put down 9. 4078S9 

[n] 9 times 2=18 ; put down 8 and carry 1. 

{Hi) 9 times 3=27 ; 27+1=28 ; put down 8 and carry 2. 

{iv) 9 times 5=45 ; 45+2=47 ; put down 7 and cany 4. 

(v) 9 times 4=36 ; 36+4=40 ; put down 40. 

The product=407889. Ans. 

§17. Multiplication by a simple number followed by 
zeroes. - 

Rule. Multiply the multiplicand by the simple number 
and add as many zeroes to the right of the product as there 
are zeroes to., the right of multiplier . 
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Example 2, Multiply 5374 by 900. 

Sol. 5374x900=5374x9 hundreds. 

=48366 hundreds. 

=4836600. Axis. 


Notc ln multiplication when one factor is 0. 
Thus 165x0=0 and 0X165=0. 


the product is also 


1 . 

4. 

7. 

10 . 

13. 


Multiply : — 
892 by 7. 
5023 by 13. 
6305 by 16. 
5605 by 10. 
6329 by 500.' 


EXERCISE 4. 

2. 5603 by 8. 3. 5302 by 12. 

5 7089 by 14. 6. 8972 by 15. 

8. 8925 by 17. 9. 12315 by 18. 

11. 6325 by 20. 12. 7321 by 100. 

14. 8935 by 6000. 15. 21526 bv 8000. 


§18. Long Multiplication. 

When the multiplier exceeds 20, the multiplication is called 
long multiplication. 


_ Rule. Write the multiplier below the midiplicand and draw 
a line underneath. First multiply the multiplicand by the 
unit s figure of the multiplier and then multiply the multiplicand 
by ten's figure of the multiplier and put the product under the 
first product- so that the. unit’s figure of this product- may fall 
under the tens figure of the first. Repeat this operation with 
hundred’s, thousand’s, etc.- 

Example 3. Multiply 8556 by 237. 

Sol, Proceeding bv the rule given above 

8556 

237 

8556 x 7 = 59892 ~ 59S92 


8556x3=25668 25668 . 

8556x2=17112 ‘ .17112 

2027772 Ans. ; 

'Test of correctness, (i) Interchange the multiplicand - 
and the multiplier, the product will be the same. 

(ii) Cast out nines from the multiplicand and the multi- 
plier ; multiply .the remainders and again cast out nines. The 
remainder now obtained will correspond with the remainder 
which remains after casting out nines from the product. 
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8556 ' ) 8+5+ 5+6= 24—18+6 ; 6 is the remainder. 

___^237 l 2+3+7 =12= 9+3 ; 3 is the remainder. 

59892 j 6x3 =18=18+0 ; 0 is the remainder. 

25668 | 

17112 j 
2027772 


2+0+2+7+7+7+2=27=27+0 ; 0 is the rem. 
multiplicand 
& 



237 

8556 


Or 


1422 

1185 

1185 

1896 


2027772 


53728 
2005 

53728x5 =268640 268640 

53/2S x 2 thousands — -107456 thousands 10~45600 


107724640. Ans. 

§19. If there are zeroes to the right of the multiplicand 
or multiplier, or both, the zeroes may be neglected and the 
remaining figures may be mujtipiied together and the neglect- 
ed zeroes may be annexed in thj product. 

Example 5. Multiply 85300 bv 19200. 

Sol. 


S53 

192 


Neglecting zeroes, the product = 163776 

the req. product = 1637760000. Ans. 

§20. Multiplication by factors. 

Example '6. Multiply 728 by 192. 

Sol. 192=16x12 f 

728x12=8736 j 

8736x16=139776 1 


utk) 

7677 

853 1 
163776 


728 

12 

8736 ' ' 
16 

139776 Ans. 
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§21. Continued product. 

Multiplication of more than two numbers is called their 
continued product. Thus 728x12x16 is an example of 
continued product, which has been solved above. 

§22 m When a number is multiplied by itself once, twice, 
thrice, etc. the-product is called the second, third, fourth, etc. 
power of that number respectively. Thus ; 

6x6 is called the second power of 6, 

. 6 x 6 x 6 is called the third power of 6, 

6 X 6 x 6 x 6 is called the fourth power of 6, 

and so on. 

6x6 is written as 6 2 and is read as “ 6 squared " 

6x6x6 ,, 6 3 „ ,, ,, ,, “ 6 cubed " 

6x 6x6x6 ,, 6 ,l is read , as “ 6 to the fourth power. ” 

Similarly 6 5 is read as *' 6 to the fifth power. ” 

and so on. 

§23. Index. The small figure which indicates how many 
times the number is multiplied is called the index or exponent 
of the power. Thus in 6 5 , 5 is the index. 

§24. If the thiee signs +, — , x are used in an expres- , 
sion the operation of multiplication is to be performed first and- A 
then that oi Addition or Subtraction. . * . 

-Thus 5x2— 3x4+2x4 = 10— 12+8.. 

= 18—12—6. Ans. 

EXERCISE 5. ' 

Multiply by factors 


1. 5635 by 156. 

. 2. 

5621 by 108. 

3. 8551 by 117. 

4. 

25301 - by 256. 

5. 36205 by 20£. 

6. 

21935 by 132. 

Find the continued product of 

• 

• 


7. 65x18x16. 

8. 

56x25x36. 

9. 76x21x49. 

10. 

45x35x25. , 

11. 2SX 38x48. 

12. 

55x45x65. 


Multiply and test the correctness of the following : — 

13. 8935 by 1890. ' 14. 56389 by 15600. 

15. 56000 by 27000. 16. 51800 by 45000. 

17. 50009 by 25005. 18. 29359 by 250025. 

19. 189725 by 41935. , 20. 283561 by 283562. 
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Find the squares of : — 

21. 45, 71, 121, 125 and 256. 

Find the cubes of : — 

22. 11, 21, 25, 36 and 40. 

Find the values of : — 

23. 9x3-5x5+7x8+121. 

24. 25x6+36x4-28x8+51. 

25. 37x9-28x12+35-17x21+576. 

26. 192 pies make one rupee. How many pies are there 
in Rs. 374 ? 

27. A book contains 579 pages and each page contains 
3749 letters. How many letters are there in the whole book ? 

28. The price of one Bigha of land is Rs. 904. Find the 
price of 98 Bighas. 

29. 8634 men'pass over the Ravi Bridge every day. How 
many men will pass over it in 706 days ? 

30. The cost of one elephant is Rs. 3479 and that of one 
horse is Rs. 765. How much will 6 elephants and 16 horses 
cost ? 

31. There is a tank of water with a hole in it. 78 gallons 
of water leak out by the hole per hour. When the - tank 
is full of water, it is emptied in 48 hours. Find the capacity 
of the tank. 

32. The population of a town is 127600. It increases 
at the rate of 320 persons each year. What will be the popu- 
lation 10 years hence ? 

33. A railway train runs at an average speed of 22 miles 
an hour. It takes 42 hours to run from Calcutta to Delhi. 
Find the distance between Calcutta and Delhi. 

34. The rays of light come from the sun to the earth in 
448 seconds. Light moves at the rate of 186000 miles per 
second. Find the distance of the earth from the sun. 


i 
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DIVISION. 

§25. Division is the method of finding how many times 
one number is contained in another. The former of these 
numbers is called the divisor, the latter the dividend and 
t lie number of times found the quotient. That which f s ] e f£ 


after the operation is finished is the remainder. 

Suppose we want to know how many 25 

times 6 is contained in 25. By the help or 6 ... once, 
the multiplication table, \ye can at once tell TbT 
"4 times, with a remainder I. 1 ' 6.. .twice. 

The operation at the side also shows ITT 

the same result. x 6... thrice. 

Here 25 is the dividend-, 6 is the ~7 
divisor, 4 is the quotient and 1 is the remainder. 6...4times 

~T 

From above it follows that 

DivIsorxquotientT-remainder ^dividend. 


§26. The sign of division is ~ . It is read ‘divided by’. 
25^-6 denotes 25 divided by 6. 

§27. Short Division. 

When the divisor does not exeed 20, it is called short 
division. The operation in this case is done mentally. The 
accuracy depends upon the complete familiarity with the 
multiplication table. (See page 17) 

Example 1. Divide 8972 by 12. 

Sol. Here 12 goes no time in 8, but 12)8972 
7 times in 89 and 5 over. Put down 7 under. 747— 8 rem, 
the 9. Then 12 goes 4 times in 57 and 9 
over. Put down 4 under the 7. Lastly 12 in 
£)2 goes 7 times and 8 over. 

The quotient is 747 and the remainder 8. Ans. 

§28. Long Division. 

When the divisor exceeds 20, it is called long division. 

The rule for operation is as under: — 

Buie. Write the divisor and the dividend thus ; 
divisor) dividend ( 
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Now, try to find how many times the one or two figures bn 
the left hand of the divisor contain in the one, of two figures on 
the left hand of the dividend and write the . result as the first- 
figure (on the left) of the quotient. Multiply this partial quo- 
tient by the divisor and put down the product 'under the divi- 
dend on the left hand - side. Subtract it and -write down the 
remainder. Annex to the right of this remainder ' the 
next fig'itre of the dividend to form the next partial divi- 
dend. Proceed as before and continue the process-' till all the 
figures of the dividend have been brought down. If at any - 
stage the 'divisor is found greater than the partial dividend, 
put a zero to the quotient and bring down the next figure of 
the dividend. 

Example 2. Divide 537089 by 32S. 

^ o\ Explanation. 

328)537089(1637 Here 3 goes once in 5. 5?ut 1 as the first 
328 figure of the quotient. Multiply this 1 by 

1 " 328 and put down the product under the 

2090 dividend as shown in the process. The re- 

1968 niainder is 209. Bring down the next figure 

0 to form the partial dividend 2090. Now 

1228 3 goes 6 times in 20 . Put 6 as the second 

984 figure of the quotient. Multiply this -6 by 

328 and put the product under the partial 

2449 dividend. The next ■ remainder is 122. Bring 

2296 down the next figure 8 to form the next 

partial dividend 1228. Again 3 goes 4 times 

153 in 12, but if we put 4 as the next figure of 

the quotient and multiply this 4 by 328. the product will exceed 
the partial dividend 1228, therefore put 3 as the next figure of 
the quotient. Multiply this 3 by 328 and put down the product 
under 1228. The remainder is 244. . Bring down the next 
figure 9 to foim the last partial dividend 2449. 3 gees 8 times 
in 24, but the product will exceed the dividend, therefore put 7 
as the last figure of the quotient. Multiply this 7 by 328 and put 
the product under the last partial dividend. The remainder is 153 
the quotient is 1537 with a remainder 153. Ans. 
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Test or correctness. (•/) Multiply the divisor by the 
uotient and add the remainder to the product. If the result 
corresponds with the dividend the answer is correct. Thus 
037x328—536936. Add inn the remainder to it (536936- 


53=537089) !he result corresponds with the dividend, 
he answer is correct. 


Hcnc.e 


(ii) Cast out nines from the divisor and the quotient, and 
vrite down the remainders. Multiply these remainders and 
i,qa ; n ca st cut n.'ius. The remainder now left will correspond 
vith the remainder obtained by casting out n.nes lrom the 
iifferencc of the dividend and the remainder. 

328.537083(1637 
Rem. 153 

Diffrencc of the Dividend and the Rem.— 536936 
3-f 2-|-8 — 13— 9-f 4 ; 4 is the remainder of the Divisor. 

1 H-6-r3-!-7 —17=9-1-8 ; 8 is the remainder of the Quotient. 

4x8 =32=27-{-5 ; 5 is the final remainder. 

5-j-3-f 6+9-1-3-1-6=32=27 -f 5 ; is the remainder of difference. 

V the final remainder corresponds .with the remainder of 
the difference, the answer is correct. 


Example 3. 

Divide 368002 by 892. 

Sol. 

Explanation 

892)368002(412 

K Here 8 in 3 goes no time. Therefore 

3568 

' ^ take two figures on the left hand of 
the dividend. Now 8 in 36 goes 4 

1120 

times. * 

892 

Now proceed as explained in Ex: 2. 

— 

The quotient is 412 and the rcmaindei 

2282 

498. An s. 

1784 


498- 



t, § 29. Division by 10, 100, 1000) and so on. 

Rule. To divide a number by 10, 100, 1000 and so on, 
cut off as many figures from the right of the. dividend as there 
■ are zeroes in the divisor. The figures thus cut off will be , the 
remainder and the remaining figures will form the quotient. . 
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Example 4. 18693-^-10 —quotient 1869, rem. 3. 

Example 5. 18693-MOO ^quotient 186, rem. 93. 

Example 6. 18693M000 —quotient 18, rem. 693. 

Example 7. 18693-1-10000 =quotient 1, rem. 8693. 

§30. Division by factors. 

This method is very important. The student is advised 
to note the solution very carefully and learn how to find, out 
the complete remainder. 

Example 8. Divide 85357 by 120, using factors 4x5x6. 


Sol. 4 85357 , 

< 5 21339, 1 u nit = 1 

® 4267, 4 groups of 4 units =16 

711, 1 group of 4x5 units each =20 
complete remainder - =37 

/.Quotient =711 ; Remaihder=37. Ans. 


From the above solution we deduce the following 
Rule. Complete remainder ~ 1st rem . + (2nd rem. x. 7si 
divisor) -{- (3rd rem. x 1st divisor x 2nd divisor )-\- etc. 

Example 9. Divide 415635' by 180 using factors 


2x3x5x6. 

Sol. 2 415635 ' . 

3 207817, 1 u nit = 1 

5 69272, 1 gr oup of 2 units == 2 - 

6 13854, 2 g roups of 2x3 units each =12 

2309, no group of 2 x 3 X 5 units = 0 

complete remainder j =15 
.. Quotient =2309 ; Remainder=15 Ans. 


Divide (1-12) 


EXERCISE 6. 


1- 56352 by 12. 2. 36432 by 18. 

3. 106799 by 19. 4. 118456 b£ 221. 

5. 105795 by 521. 6. 535001 by 625. 
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7. 285359 by 824. 8. 910025 by 728. 

9. 565902 by 756. 1C. 889956 by 1625. 

11. 215623 by 9535. 12. S53699 by 9999. 

13. Divide 56535698 separately by 10, 100, 1000, 10000. 

14. Divide 89300022 separately by 10, 100, 1000, 10000. 

15. Divide 4S3009S7 separately by 100, 1000, 10000, 

100000. 

Divide by factors and find the complete remainders in 
(16-19) : — 

16. 1563557 by 144. 17. 4800935 by 2SS. 

18. 56359281 by 256. 19. 3790289 by 132. 

20. Divide 563029S by 5, 6, 7 in succession and find the 
complete remainder. 

21. Divide 2190S956 by 7, 9, 6 in succession and find the 
. complete remainder. 

.22. A number is divided by 5, 6 and 7 in succession and 
the remainders arc 3, 2 and 5 respectively. Find the remainder 
had the number been divided by 210. 

23. A number is divided by 9, 8 and 12 in succession and 
the remainders are 7, 4 and 2 respectively. Find the remain- 
der had the number been divided by 864. 

24. A number is divided by 5, 6, 9 in succession and the 
remainders are 2, 3 and 4 respectively. Find the remainder had 
the number been divided by 270. 


§31. If all the four signs. X, +,+ occur in an ex-, 
pression, the operation of Division is to be performed first, and 
then of Multiplication and next those . of Addition and 
Subtraction. 

Thus 94-34-2x124-4+5—3x2. 

=3-h2x 34-5—3x2 

=3+6+5— 6=8. Ans. 
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EXERCISE 7. 

Simplify tlic following expressions:— 


1 . 

12x64-35 2. .. * 

■ 2. 

155 

5x 

4- 

1 . 

3. 

21-57x3—4. 

a. 

. 25 x 

15- 

43- 

-25. 

5. 

28-25+5x2. 

■ 6. 

45 + 

51 - 

4 1 7 

X 3. 

7. 

56x81 + 27-168. 

3. 

55 + 

11- 

-SS 

544. 

9. 

45x15-121 -yll. 

10. 

14-1-5 

-13 

X3 

-14. 

11. 

136+28x3— 45 X 155 

-5 + 

125. 




12. 

196+28x5+56x21- 

-7- 

150. 




1 3. 

169+13+1685 14+144+ 

-18x3, 




14. 

226x16-5-8+5x38- 

324- 

581 



• 

15. 

117 + 13x9-81 + 104 

+26 X 4. 





Abbreviated Methods of Multiplication. 

§32. To multiply a number by 10, 100, 1000, etc. 

Rule. Add as many zeroes to the • multiplicand as there ' 
are zeroes in the multiplier. 

Example 1. Multiply 852 separately by '10 and 1000. 

Sol. 852 x 10=8520 ; 852x 1000=852000. Ans. ' 

§33. To multiply by 20, 30, 40, etc. 

Rule. Add as many zeroes to the muliplicand as' there arc 
in the multiplier and then multiply the resulting number by the 
remaining digit or digits in the multiplier. 

Example 2. Multiply 5025 separately by 30 and 700. 

Sol. 5025 x 30—50250 X 3 = 1 50750 ? . 

5025 x 700=502500 x 7=3517500 \ 

v §34. To multiply a number by 11, 101, 1001, etc. 

Rule. Add 1, 2, >3 zeroes respectively to the multiplicand 
and then add ■ the multiplicand to the resulting number. 

Example 3. Multiply 5023 separately by 11 and 1001. 
Sob 5023x11 =50230 . +5023= 55253 ) Ans 

5023x1001 =5023000+5023=5028023 1 

r 
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§35. To multiply a number by 5. 

Pdlle. Annex a. zero to the right of the .multiplicand and 
then divide it by 2, ‘.‘5 — 10 - 2. ! 


Example 4. Multiply S9355 by 5. 

. Sol. 89356 x 5=893560—2 

the reqd. product— 4467S0. Ans. 

§36. To multiply a number by 15. 

Rule. Annex a zero to the right, of the multiplicand and 
to it add its half. 

Example 5. Multiply 56359 by 15. 

Sol. 56359 x 1 5 — 563590 J - 281 795. 


the reqd. product - $45385. Ans. 
§37. To mluliply a number by 25. 


Rule. 

and then dir 


. 1 nncx i:eo 
ide it by !, 


zeroes to the right of 
v 25 •.= 100-4. 


the multi hi icand 

i 


Example G. Multiply 890023 bv 25. 
Sol. 890028 x 25 -89002300 f- 4 


.*. iiv ivq.i. prouuc 

§38. To multiply a 

Rule. -'If/ix three r: 
and then divide it by 8, 


■t - -22250575. Ans. 

number by 125. , 

cross to the right of the multiplicand 
v 1000 y 8 A: 125. 


Example 7. Mull ip! v 5670809 by 125. 
So!. 587080 •) x 1 25 -- 5*370809000 3 3. 


* u > i\.qd, produM --709851 125. Ans. 

§39. To multiply a number by 625. 

Rule. Affix four zeroes to the right of the multi fit ican.l. 
and then divide it by JO, v 625 — 10000 — 16., 

Example 8. Multiply 2102563 by 625. 

Sol. 2102563 X 625 -21025630000-7- 16 
/. the reqd. product =1314101875. Ans. 

§40. To multiply a number by 15, 35, 45, 55 and 65. 

Rule. Multiply the multiplicand by 30, 70, 90, 110, 130 
[Art. 33] and divide the result by 2. • 
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Example 9. Multiply 5625 separately by 15, 45, 65. 

" Sol. 5625 x 15 = (5625 x 30) + 2=168750+2=84375. 'I 

5625x45= (5625x90) + 2=506250+2=253125. }*Ans. 
5625 x 65 — (5625 x 1 30) + 2 = 731 250 + 2= 365625. J 

§41. To multiply a number by 75, 175, 275, etc: 

Rule. Multiply the multiplicand by 300, 7 00, 1100, and 
thm divide the result by 4(Art. 40). 

§42. To multiply a number by a number all the figures of 
which are nines, i.e., by 9, 99, 999, etc. 

7 9=10—1 ; 99=100-1 ; 999=1000-1 and so on 

We have the following 

Rule. Place as many zeroes to the right of the multiplicand 
as there are nines in the multiplier, and from the result subtract 
the multiplicand. 

Example 10. Multiply 895023 by 999. 

Sol. 895023 X 999=895023000-895023. 

.'. the reqd. product=894127977. Ans. 

§43. To multiply a number by a number all the figures of 

x 

which are-pnes, i.e ., Ill, 1111, etc. 

Rule. First put down the unit’s digit of the multiplicand 
as the unit’s digit of the product and then add each figure of the 
multiplicand to its next digit up to as many figures on its left 
as the number of digits in the multiplier, to get the other digit 
of the product carrying the number if any. The number thus 
formed is the required product. 


Example 11. Multiply 8972 by 111. 
Sol. 8972 


111 (1) Put down 2 as the unit’s figure of 

^8972 the product. 

8972 (2) 24-7=9 ; put down 9 as the next 

8972 figure of the product. 

"~995S92 An?. (3) 24-7+9=18 ; put down 8 and carry 

1. Since the multiplier consists of 
3 digits we shall now omit 2, and add 7, 9, S then omit 7 and 


add 94-84-... and so on. - 
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§44. To multiply a number by a number a little less or 
greater than any multiple of 10. 

Example 12. Multiply §9536 by 9995 and 10008. 

Sol. (1) V 9995 ' =10000—5 

89536x9995 =895360000—89536x5. 

=895360000-447680. 
the reqd. product=894912320. Ans. 

(2) v 10008=10000+8 

X 89536 X 1000S=895360000+S9536x8 
=895360000+716288. 
the reqd. product =896076288. Ans. 


§45. To multiply in a given number of lines. 

Sometimes the digits of the multiplier are so related to 
each other tlrat the operation of multiplication may be con- 
siderably shortened by using some peculiar artifices. 

The following three examples should be carefully 

studied 


Example 13. r Multiply 28536 by 9144 in two lines. 

Sol. 28536 Explanation. First multiply by 9 

9144 leaving unit’s, ten’s and hundreds 

” 256824 places blank ; then multiply the result 

4109184 by 16 to get the product of 144 a L 

260933184 once. ■ This product may be so ar- 

ranged that units may come under 
units, tens under tens and so on. 
Example 14. Multiply S56252 by 2096 in two Mines. 

Sol. S56252 Explanation, Since 2096= 2080+16 

2096 therefore first multiply by 16, t 

13700032 . multiply the ^i\ n d°then 
1781004160 • the product of 2080 at once a 

1794704192 Ans. add the remits. . - 

Example 15. Multiply 3025396 by 144187 . 18 

Sol. 3025396 .Explanation First mult p y 

1 441 872 then multiply the result^ yj^tog^ 

54457128 the product of by 2 to 

217828512 multiply the product f7- ^ 
435657024 get the product of • 

4362233781312 Ans. these products correc y 

/ 
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EXERCISE 8. 


Using the shortest method multiply : 


i 

» 

59334 by 100, 1000. 

2. 

75624 by 30, 110. 

3. 

42502 by 1001, 10001. 

4. 

263391 by 5. 

5. 

263895 by 15. 

6. 

369538 by 25. 

7. 

378951 by 35. 

8. 

498359 by 75. 

9. 

361575 by 125. 

10. 

219357 by 125. 

11. 

279583 by 625. 

12. 

359387 by 625. 

13. 

569908 by 99. 

14. 

379002 by 999. 

15. 

453001 by 9999. 

16. 

378350 by 9999. 

17. 

56735 by 111. 

18. 

863542 by 1111. 

19. 

163508 bv 9992. 

20. 

470025 by 9998. 

21. 

350259 by 10001. 

22. 

480902 by 10009. 

Multiply in two lines (Imp.) 


23. 

53902 by 48°». 

2 k 

370892 bv 726. 

25. 

163005 bv 1449. 

23. 

353302 bv 10 4.8. 

27. 

219035 bv 8123. 

28. 

4590 f )2 bv '9135. 

29. 

569287 bv 18012. 

30. 

193 486 bv 16256. 

31. 

453095 bv 13195. 

33. 

3190.84 bv 3.88 K). 

33. 

897564 by 1936. 

34. 

763512 bv 2 115. 

Mu' 

It < ply in three lines. (T; 

np.) 


35. 

479356 by 192216. 

o 

d 

289209 bv 2 681018. 

37. 

519410 bv 158 t 10135. 

33. 

219083 bv 12601425' 

38. 

4835)2 bv 210189014. 

40 

352092 bv 180)1- >8) 


Si3. 


Abbreviated Method of Division.' 

To divide a number by 10, ICO, 1000, etc. 


Rule. Cut off as many digits from the right side of the 
dividend as there are zeroes in the divisor. This will form the 
remainder and the remaining digits, the quotient-. 


Example 1. Divide 85624 separately by 100 and 1000. 
Sol. 85624-MOO -O. 856, rem. 24. ( . 

85624 -M000—Q. 85, rem. 624 1 Ana * 


§47. To divide a number by 30, 700, 11009, etc. 
Rule. [Apply 'Arts. 46, 30,] 
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§48. To divide a number by 5. 

Buie. Multiply the dividend by 2 and divide the^product by 
10. Now omit the last figure ; the omitted figure — 2 will he 
the remainder 

Example 2. Divide 89356 by 5. 

Sol. 89356-i-5— (89356 x 2) MO. 

=178712 -MO. 

the reqd. quotient =17871 ; remainder =2=2=1, Ans. 
§49. To divide a number by 25. — 

Rule. M ultiply the dividend by 4, and divide the product 
by 100. Nozo omit the last two figures ; the oniitted figures ~~ 
4 will be the remainder. 

Example 3. Divide 562359 by 25. 

Sol. 562359-25= (562359x4) -M000. 

=2249436 -MOO. 

the reqd. quotient=22494 ; remainder =36—4=9. Ans. 
§50. To divide a number by 125. 

Rule. Multiply the dividend by 8, and divide the product 
by 1000 , Now omit the last three figures ; the omitted figures 
4r S will be the remainder. 

Examples Divide 159356 by 125. 

Sol. 1 59356-- 1 25 = (1 59356 x 8) -M 000 

= 1274848-^1000 ; ‘ 

the reqd, quotient=1274 ; rem. =848,4-8= 106. Alls. 

§51. To divide a number by 625. 

Rule. Multiply the dividend by 16 and divide the product 
by 10000. Now omit the last four figures ; the omitted figures 
—16 will be the remainder. . 

i * 

Example 5. Divide 219356 by 625, 

Sol. 219356=625= (219356 X 16) -M 0000 

=3509696-M0000. 

the reqd. quotieiit=350 ; rem. =9696-^-16=606. Ans. 
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[Art. 30] 


sefianklv bZfflfo t] ‘ e d }. vid f ni & f ani «* poiuct 

Example 6. Divide 8935 by 15. 

Sol. 8935-15 =(8935 x 2) — 30. 

=17870-30 ; 

. =595 ; 20 rem. L ^ It 

quotient ~ 595 * =20-2=10. Ans. 

Example 7. Divide 8356 by 35. 

So1 * 8356— 35= (8356 x 2)'— 70 

=16712-70 

=238 ; 52 rem. 

• tbe reqd. quotient=23S ; remainder=52— 2=26. Ans 
sample 8. Divide 15938 by 45. 

1 5938— 45 = ( 1 5938 x 2) — 90. 

=31876-90 

—854; 16 rem. 6 ~ 

‘jl 6 ■ <?«otient=354 ; remainder =16-2=8. Ans. 

* • To divide a number by 75, 175, 275, etc. 

separately b^SOO^roo^f^irnn ^ 4 Uftd divide ihe product 

as the case may fe - n < 

® 9 :_ Dlvide 13938 separately by 75, 175, 275. 

Sol. (1) .Io936— 75= (15936 x4)-30G 
. =63744- 300' 

. f.} , . =212 ; 144 rem. 

... the reqd. quotient-212 ; rem. = 144^4=30. Ans. 

(2) 15936— 175 =(15936x4)— 700 

=63744—700 

. , = 91 ; rem. 44. 

‘ ‘ he re( l d • .quotient =91 ; rem. =44-4= 1 1. Ans. 
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(3) 15936+275=(15936x4) + 1100 
=63744+1100 
=57 , rem, 1044 

the reqd. quotient=57 ; rem. = 1044+4=261. Ans. 


§54. To divide a number by 375 and 875. 

Rule. Multiply the dividend, by 8 and divide the product 
separately by 3000 and 7000. The remainders— 8 are the real 
remainders. 


Example 10. Divide 897563 separately by 375 and 875. 

Sol. (1) 897563+375= (S97563 X 8) 4-3000. 

=71805044-3000 
=2393; 1504 rem. 

the reqd. quqtient=2393, rem. = 1504 -48= 188 Ans. 

(2) 8975634-875 = (897563 X 8) -7000 
—71805044-7000 
= 1025; 5504 rem. . • 

.’. the reqd. quotient=1025, rem. =55044-8=688. Ans. 

§55. To divide a number by a number the figures of 
■which are all nines, i. e. by 99, 999, 9999, etc. 

Rule. Add one to the . divisor to get a new divisor and 
divide the dividend by the divisor thus obtained ; divide the 
quotient again by the same divisor and thus proceed as long 
as possible. Now add together all the quotients and all 
the remainders, carrying (if any) from the sum of the 
remainders to the sum of the quotient and adding the. same 
to the sum of the remainders. The results thus obtained 
will be the required quotient and remainder . 


Example 11. Divide 129893568 by 99, 
Sol. Since 99+1 = 100 

quotient. 

,\ 129893568+ 100= 1 298935 
12989354-100= 12989 

12989-4100= 129 

129-4100= 1 

14-100= 0 


Total =1312054 
2 


rem, - 
68 

35 . ; " ' 

89 - 

29 
1 _ 

22 

2 [The carried No.j 
247 Ans. 


1312056 
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The process may be abbreviated thus : — 

Explanation 

2 was carried from remainder to quotient 
and adding the same to remainder the reqd. 
quotient = 1312056 and remainder=24 Ans. 

Note the solution very carefully . 

§56. To divide a number by 998, 9997, etc. 

Rule. If the divisor is less than the ■ number made of all 
nines by 1, 2 3, etc then add 2 , 3 , 4, etc., as the case may be 
to get • ths new divisor a number consisting of 1 and zeroes. 
Divide the dividend by the new divisor, multiply the quotient 
by the number added and then divide the result again by the 
new divisor. Tims proceed as long as possible. Now add 
together all the remainders and quotients carrying, if any , 
from the sum of the remainders to the sum of the quotients 
and also adding the added number to the remainder. 

Example 12. Divide 563425 bv 997. 

Sol. *.-997+3=1000 

Q. rem. 

563425-1000 =563, 425 

Now (563x3) 5- 1000 = 1,689 

again (Ix3)5-10C0 = 0, 3 

565, 117 

.\ 0 =535, rem. = 117+3 or 120. Ans. 

EXERCrSE9. 

Find the value of the following by using the shortest 
method: — 

1. 1539565-5 2. 895634-55. 

3. 95938985-25 4. 21956395-25. 

5. 8893596-515 6. 88938545-15. 

7. 2195683+35. 8. 9935610-55. 

9. 49900256-545. 10. 31935682-65. 

11. 5690028635-125 12. 3893568815-125. 

13. 5637895025-75. 14. 8890215665-375. 

15. 96350020565-625: 16. S9356S3561 5-S75. 

17. 56893569545-997. 18. 5156380242+995. 

19. 78502349835+999. 20. 31908056218545-9999. 


quotients rem. 
1298935 68 
12989 35 
129 89 
1 29 

■ - 0 I_ 

1312056 22 



inn jl-uuja r ui\ UAiuii-iN ial Ui J ii KAilUNS 


37 


§57. Brackets. 

( )>. 4 Y> [ ] are called brackets. , They denote that 
quantities enclosed within them are to be treated as one 
amity. Thus 6 x (3+2) means that we first add 2 to 3 and 
en multiply the result by 6. Hence 6x (3+2)=6x5=30, 
ie above brackets are named thus : — 

( ) is called a circular bracket. 

}■ is called a curly bracket. 

[ J is called a square bracket. 

Sometimes a line is placed above the terms as in 5+7x4. 
is called Vinculum. It has also the force of a bracket, 
cnce o-r 7 x 4 . means 12x4 and not 5+28, 

§58. When a pair of brackets is used within, another pair 
brackets, the expression within the innermost bracket is 
si simplified, then the expression of the next innermost 
ackets, and so on. 

Example 1. simplify : — 

15 + [25 + <( 35-8+ (7- 2-1-3) } }. 

Sol. The expression =15+ [25 + -<( 35— 8 +(7—5) )■ J 

= 15+[25+-( 35—8+2 ^ ] 

= 15 +[25 +29] 

= 15+54=69. Ans. 

EXERCISE 10. 

Simplify : — 

1. 144 d- (7+9). 2. 1872+ (18+8). 

3. 728— (20 +8) X 25. 4. [1580- (21 + 19) ] +140. 

5. 256— (70 -20) +50. 6. 521—325+171+16. 

7. 15 2 +(5 + ll)(8+4). 8. (21) 2 -(16- 9)(21-10). 

9. 15(26+14)— 21 — 16 10. 122—36+16+13 

11. 35- 4 27— [28— 21] +10) )•. : 

12. 84-' -1 28+[27-(15-10) ] K 

13. 182- ^ 73+[27— (21+4— 3) >]. - ' 

14. 58— [58— 58— (58-58-18) >]. 

15. 225+[164— 75+.(86— 28— 16) }*]. \ 

16. (194+65) X 7+ (352-220) + 11 -952+ (91-35). 

17. 6+8[3x6+-[ 3+7— (8+3— 6) — (2 X6+3+3— 2) >].' 

*. ** ■* ^ 
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$59. Some Very important Typical Examples. 

Example 1. What number is that which if I divide by 
5, to the quotient I add 21, from the sum I take 36 and multi- 
ply the, remainder by 6 then the product is 72 ? 

Sol. The required number ==(72-^6-}~36— 21) x5. 

7 ~(12-|-36— 21) x 5 

=27x5=135. Ans. 

This is a backward process. In this process addition 
is changed into subtraction and vice versa. Multiplication is 
changed into division and vice versa. . . 

Example 2. What least number must be subtracted from 
893564 to make it exactly divisible by 144 ? 

Sol. 144)893564(6205 

864 

295 

Evidently the number 28S 

to be subtracted is 44. Ans. 764 

720 

44 

Example 3. What least number must be added to 
5638956 to make it divisible by 256 ? 

Sol. Rem. =44 256)5638956(22027 

V 44+212 =256 512 

Evidently the number 518 

to be added is 256—44=212 Ans. 512 

Note. — Tne new quotient will evidently 
be 22028. 


44 

Example 4. Find the greatest number of 6 digits which 
is exactly divisible by 1224. 

Sol. The greatest number of 6 digits is 999999. On 
dividing this by 1224, the remainder is 1215. 

Evidently the reqd. No. is 999999—1215=998784. Ans. 

Example 5. Find the least number of six digits which is 
exactly divisible by 1224. 


695 
- 512 
1836 
1792 
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Sol. F .j ■ 

I224| 9^ W(S, On d^idil^te'by^ 0 ^f s K.'bOm 

- s szlj? -» 

we sna.!! g e t th e i-eqmred number of 6 digits. 

.. the reqd. No. = 100368. Ans. 

Example 6. In a division sum, the divisor is 125, the 
quotient is 24 and the remainder is 61 ; find the dividend. 

‘ >0 ' Dividend =divisor x quotient 4- remainder 

= I2ox244-61 
—3061. / Ans. 

ouotfpn^ 70 7 ' divisi ? n sum ’ the dividend is 1976, the 
quotient is 79 and the remainder is 1, find the divisor. 

Sol., v Dividend =divisor X quotient -f- remainder 

dividend— remainder = divisor x quotient 
. . . 1976— l = 1975=divisorx quotient 

. . the divisor is 1975-^79=25. Ans? 

o i ^ num ^er when divided successively by 7, 8, 

ImWW v S? 3 ^ rema mders respectively. What are the 
remainders if the order of divisors is reversed ? 

Sol. 'Complete remainder is 7 

equal to 2-f 7 x5-{-7x 8x3=205 

Now suppose the final quotient . 

is x, therefore the dividend 

=7x8x9x^4-205. 

9, 7x8x9x^4-205 
7x8 xx-j-22, rem. 7 


■ 

, rem. 2 


, rem. 5 

Q~x 

, rem. 3 


8 

7 


!7x x~$-2 - rem. 6 

rem. 2 


o divide this dividend by 
8, 7 successively. 

The remainders are 7, 6 and 
2. Ans. 

: , ^ correctness. The complete 'remainder in this case 

is also equal to 74-9 x 64-9 x8 x 2=205. 

n i Example 9: A boy multiplied 623 by a certain number 

/8852 as Ids answer. He was told that both the 

poL S ? n j product were : wrong ; find the multiplier arid . the 
correct product. . " r 
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Sol. 

623 

124 

2492 

1246 

623 

77252 


Explanation 

(i) Since the unit’s digit of the product is 2 
therefore the unit’s digit of the multiplier must 
be 4, multiplying 623 by 4 we get 2492. 

(w) Since the ten’s digit of the ’product is 
5, therefore, there must be 6 under 9 of the first 

row of the product. To get 6 we must multiolv 
623 by 2 ; 623 x 2— 1246. w 


( in ) Since the last digit 7 in the product is also correct 
therefore to get 7 we must multiply 623 by 1 . Hence the 
multiplier is 124, the product is 77252. Ans. 

Example 10. . The sum of two numbers is 9S and their 
difference is 32 ; find the numbers. 

Sol. The greater number ={98 +32) -y2— 130—2=65. 

The smallest number=(98— 32)-f-2=66-y2=33 
The reqd. numbers are 65 and 33. Ans. 


Example 11. A man spending at the rate of R s . 60 p. m. 
finds after 8 months that he is exceeding his income, he then 
reduces his expenditure to Rs. 45 p.m. ; at the end of 4 months*-' 
he finds that he is-just out of debt. Find the income. 

Sol. Expenses for 8 months=Rs. 60 xS— Rs. 480.. 

Expenses for 4 months =Rs. 45x4=Rs. 180, 

Income of 1 year =480+180 =Rs. 660* 

Income per mensem=660-f-12, 

=Rs. 55. Ans. 

EXERCISE 11. 

1. What number is that which if I. divide by. 7, if to this 
quotient I add 14, from the sum if I take 20 and multiply the 
remainder by 8 then the product is 80 ? 

2. What number is that which if I divide by 16, if to the 
quotient' I add 10, if from the sum I take 12 and then 
multiply the remainder by 13, the product is 52 ? 

3. What least number must be subtracted from 3593809 
to make it exactly divisible by 256 ? v 

4. What is the least number which when subtracted from 
S935063 makes the remainder divisible by 196 ? 
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5. What least number must be added to 210359 to make 

it divisible bjr 117 ? 

6. What is the least number which when added to 
4809356 makes the sum exactly divisible b}^ 245 ? 

7. Find the greatest number of 5 digits which is exactly 
divisible by 265. 

/ 8. Find the greatest number of 6 digits which is exactly 
divisible by 315. 

9. Find the least number of 6 digits which is exactly 
divisible by 216. 

10. Find the least number of 5 digits which is exactly 
divisible by 520. 

11. Fmd the nearest number to 21935 which is exactly 
divisible by 516. 

12. Find the nearest number to 26572 which is exactly 
divisible by 320. 

13. In a division sum the divisor is 124, the quotient is 
21 and the remainder is 51 ; find the dividend. 

14. In a division sum the dividend is 2523, the quotient 
is 21 and the remainder is 24, find the divisor. 

15. A number is divided by 541 and the successive partial 
dividends are 1239, 1573 and 4914. Find the dividend, 
quotient and remainder. 

16. A number is divided by 321 and the successive partial 
dividends are 359, 383, 624 and 3038. Find the dividend, 
quotient and remainder. 

17. The sum of two numbers is 854 and their difference 
is 198 ; find the numbers. 

18. The difference of two numbers is 1547 and the largest 
number exceeds the smaller by 105 ; find the numbers. 

19. The difference of two numbers is 415 and the great- 
er is 956 ; what is the smaller number ? . 

20. In a division sum the quotient is 5 times the divisor 
and 15 times the remainder.^ If the remainder be 6, find the 
dividend. 

21. A certain number when divided successively by' 5, 4, 6 
-leaves 1, 3, 3 as remainders respectively. ’What are.. the 
remainders if the order of divisors be. reversed ? 

22. A number is successive^ divided by 5, 6-, 8 leaving 

remainders 3, 4, 7 respectively. What will be remainders if 
the same number is divided by 8, 6, 5 ? , 



iO 
-r — • 


l 


ARITHMETIC MADE EASY 


[ClIA?. 


23. A number is divided thui : — - 

/gj * * * * 

y ) * * * *, remainder 1 

* * *, remainder 3 

The complete remainder is 19 ; find the value of a. 

24?. A number is divided thus : — 

^ ***** * 

7 )'**** remainder 3 

1 0 1,8 2, remainder 4 

If the true remainder be 23, find the dividend. 

25. A number is successively divided by 5, 6 and 8 leaving 
remainders 2, 3 and 4 respectively. If the true quotient be 21 
find the dividend. 

26. A number is successively divided by 7, 5 and 4 leav- 
ing remainders 3, 1 and 2 respectively. ~ If the true quotient 
be 24, find the dividend. 


27. Find the missing figures (denoted by stars ) in the 
following examples on multiplication : — 


(a) 


8 9 7 2 
* * * 


***** 

***** 

***** 


(b) 


5 9 3 8 
* * * 


***** 

***** 

***** 


***432 


***334 


28. A boy multiplies a number by 213 and obtains the 
product 1933036. . If both the first threes are wrong but the 
other figures are right, find the correct answer and also find 
the multiplicand. 

29. A boy multiplies 1526 by a certain number and 
obtains the product 477424. If both the sevens are wrong 
but the other figures are right, find the correct answer and 
also the multiplier. 

30. At a game of cricket, A and B together score 32 runs ; 
B and C together score 37 runs ; and A and C together score 
25 runs ; find the number of runs scoled by each of them. 
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SJ A and B together earn Rs. 130 in a. month ; B and C 
together earn Rs. 170 ; and A and C 'together earn Rs. 150 ; 
lind the amount of rupees earned by each of them. 

o2. Divide Ks. 98 among A, B and C so that A may 
receive Ks. 1 1 more than B and B Rs. 6 more than C. 

33. Divide Rs. 86 among A, B and C so that A may 
receive Rs. / more than B and B may receive Rs. 5 more than C. 

34. A man spending at the rate of Rs. 820 a year finds 
alter o years tiiat iie is exceeding his income, he then reduces his 
expenditure to Rs. 540 a year. After 2 years he clears off his 
debt ; find his income. 

35. A clerk living at the rate of Rs. 75 p.m. for a year 
finds that he is running into debt ; he then reduces his expen- 
diture to Rs. 40 p.m. for a year and then finds that he : has 
cleared off his debt and saved Rs. 60 ; find his salary. 

36. A farmer exchanged 25 cows for 125 sheep worth 
Rs. 40 per head ; what did he receive for a cow ? . 

37. A father left his eldest son Rs. 400 more than . his 
second soil ; and he left his second son Rs. 300 more than his 
third ; his whole estate was worth Rs. 6,400 ;<what did each son 
receive ? 

, 38. Divide 4,680 rupees, after giving away 18 0 rupees 
to the poor, between A, B and C, giving B 216 rupees more 
than A , and C 336 rupees more than B. 

39. The quotient = 5 times divisor=7 times remainder 
=105 ; find the dividend. 

40. The Duke of Wellington died in the year 1852 aged 
83 ; Napoleon was born in the 3 ^ear as the Duke and died in 
1821 ; what v/as Napoleon's age at the time of his death ? 

41. Divide Rs. 1,800 among A, B and C, so that for every 

2 rupees A gets, B shall get 3 and C 4. - 

42. Divide 5248 rupees among A, B and C, so that for 
every 5 rupees given to A,.B may get 1 1 and C 16. 

43. The price of a carriage with horse is 1920 rupees and 
the price of the carriage is 5 times that of the horse. Find the 
price of the horse. 

44. If 23 men earn Rs. 1610 in a month, how many men 
will earn Rs. 1750 in' the same time ? 
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45. A gentleman left Rs. 112500 to be< divided amongst 
his 4 sons and 3 daughters in such a way that each son might 
get three times as much as each daughter. How much did each 
son receive ? 

48. The sum of two numbers is 15678 and the larger 
number exceeds the smaller by 1234. Find the numbers. 

47. Wh t number multiplied by 1256 will give the same 
product as (*) 314 by 476 ; (it) 7536 by 378 ? 

48. What least number must be added to 40398, so that 
the sum may be divisible by 2073 ? 

49 t . The quotient which is obtained by dividing 39875365 
by a certain number is 4607 and the remainder is 6387. Find 
the divisor. 

50. The product of two numbers is 20405426 and half of 
one of them is 1739 ; find the other number. 

51. A man bought 81 seers of ghee at Rs. 3 a seer and 
127 seers of an inferior type at Rs. 2 a seer. He mixed the 
two and sold the whole for Rs. 500. How much did he gain 
or lose ? 

52. A is 21 years older than B and 8 years younger than 
C who is 60 years of age. D is as old as the ages of A and B 
together. Is C older or younger than D ? and by how much’ ? 

53. A man divided his property worth. Rs. 12765 amongst 
his 4 sons in such a manner that the eldest received Rs. 145 
more than the second* the second Rs. 130 more than the third 
and the third Rs.' 120 more than the fourth. How much did 
each receive ? 

54. A gentleman divided Rs. 123600 among his two sons, 
four daughters and one sister in such a way that each daughter 
received twice as much as the sister and each son ane-half of 
what the three daughters received. How much did the sister 
get ? 

\ 

55. « Two men walk towards each other at the rate of 8 
and 9 miles per hour. If the distance between them be 153 
miles, when will they meet ? 


CHAPTER III 

COMPOUND QUANTITIES 

§1. Tables. The following tables should be committe 
to memory by a student of Arithmetic : — 


British Indian Money. 


3 Pies (/>.) 

make 

1 

Pice 

4 Pice or 12 Pies 

yy 

1 

Anna [a.) 

16 Annas 

J } 

1 

Rupee (Re.) 

15 Rupees 

1 

English Money. 

Pound or Sovereign [£) 

4 Farthings (f. or 

q.) make 

1 

Penny (d) , 

12 Pence 

yy 

1 

Shilling (s.) 

20 Shillings 

I 

yy 

1 

Pound or Sovereign (£) 

2 Shillings 

make 

1 

Florin 

2 Shillings 6 Pence ' „ 

1 

Half Crown 

5 Shillings 

yy 

1 

Crown 

10 Shillings 

y > 

1 

Half Sovereign 

21 Shillings 

1 

Indian Weight. 

Guinea 

8 Chawals 

make 

1 

Rati 

S Ratis 

>y 

1 

Masha 

12 Mashas, 


1 

Tola 

5 Tolas 

y y 

1 

Chatak.(ch.). 

16 Chataks 

yy 

1 

Seer (sr.) 

40 Seers 

yy 

1 

Maund (md.) 


Avoirdupois Weight 


(For weighing common goods.) 


16 Drams (dr.) make 

16 Ounces 
28 Pounds 
4 Quarters 
20 Hundred weights 

Note:-14 lbs, make 1 ston (st* ) 


1 Ounce (oz.) 

1 Pound (lb.) 

1 Quarter (qr.] 

1 Hundred weight ' (cwt.) 
1 Ton (ton.] 


45 
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Troy Weight. 

(For weighing gold, silver, jewellery.) 

24 Grains* (gr.) make 1 Penny weight (dwt.) 

20 Penny weights „ 1 Ounce (oz.) 

12 Ounces „ 1 Pound (lb.) 


20 grains 
3 Scruples 
8 Drams 
12 Ounces 


Apothecary’s weight. 

• 

(Used in mixing medicines.) '■ 

make 1 Scruple (scr.) 
,, 1 Dram (dr.) 

„ 1 Ounce (oz.) 

„ 1 Pound (lb.) 


Linear. Measures 


12 Inches (in.) 

3 Feet 
o\ Yards 

40 Poles or 220 Yards 
8 Furlongs or 1760 yards 
3 Miles 


make 1 Foot (ft.) 

„ 1 Yard (yd.) 

„ 1 Pole (po.) 

„ 1 Furlong (fur.) 

,, 1 Mile (mi.) 

„ 1 League (lea.) 


Note- Gunter’s chain is used in land surveying-. 

1 chain— 200 links— 22 yds. 

80 chains — i mile. 


) 


Cloth Measures. 

2\ Inches (in.) make 

3 Nails „ 

2 Quarters or spans ,, 

4 Quarters or 2 cubits „ 

3 Quarters „ 

5 Q uar ters „ 

6 Quarters ■ ,, 


1 Nail (nl.) 

1 Quarter (qr.) or span. 
1 Cubit. 

1 Yard. 

1 Flemish ell 
1 English etf. 

1 French ell. 


British Square Measures. 


144 Square Inches (sq. in,) make 1 

9 Square Feet ,, 1 

30|- Square Yards 1 

40 Square Poles , * „ 1 

4 Roods or 4840 sq. yds. ,, 1 

640 Acres 1 


Square Foot (sq. ft.) 
Square Yard (sq. yd.) 
Square Pole (sq. po.) 
Rood (ro.) 

Acre (a.) 

Square Mile. 


Note. 10 Square chains or 4840 sq. yds. make 1 acre. 
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Punjabi Square Measures. 

1 Square Karm makes 1 Sersai 

9 Sersais make 1 Marla 


9 Sersais 
20 Marlas 
4 Kanals 
2 Bighas 

324 Square Yards 

1728 Cubic Inches 
27 Cubic Feet 

60 Seconds (sec.) 
60 Minutes 
24 hours 
7 daj's 
4 Weeks 
12 Months 
100 years 


make 1 Marla 
„ 1 Kanal 

„ 1 Bigha 

„ 1 Ghumaon • 

„ 1 Kanal. 

Cubic Measures. 

make 1 Cubic Foot (cub. ft.) 
,, 1 Cubic Yard (c. 3 r d.) 

Measures of time 
Y make 1 Minute (m.) 

„ 1 Hour (hr.) 

„ ' 1 Day 

,, 1 Week 

„ 1 month 

„ 1 Year 

„ 1 Century. 


Note. 365 days make J common year and 366 days make 1 Leap 
,mar. But for reducing - days to the fraction of a year we always 
divide by 365. 

Measure of Number 

12 Units make 1 Dozen 

12 Dozen „ 1 Gross 

20 Units ' . ,, 1 Score 

Paper Measure of Capacity 
24 Sheets of paper make 1 Quire 


20 0 uires 
10 Reams 

20 Ounces 
4 Pints 
4 Quarts . 

2 Gallons 
4 Pecks 
S' Bushels 

60 Seconds (60") 
60 Minutes 
90 Degrees 


„ . 1 Ream 

„ . .1’ Bale. 

Measure of Capacity 

make 1 Pint (pt.) 

„ 1 Quart (qt.) 

„ , • 1 Gallon (gal.) 

1 Peck (pk.) 

„ 1 Bushel (bu.) 

„ 1 Quarter (qr.) 

Angular Measures 

make 1 Minute) (U) 

1 Degree (1°)' 
„ 1 Right angle. 
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REDUCTION 


§2. A quantity when expressed in one denomination is 
called a simple quantity and when expressed in more than 
one denomination, it is called a compound quantity ; as, Rs. 2 
is a simple quantity and Rs. 2, 3a. Aft. is a compound quantity. 

§3. Reduction is the process by which a compound 
quantity is expressed as a simple quantity or vice versa. 

The following solved example will best illustrate the 


process : — 

Descending Reduction 
Example 1. Reduce Rs. 5, 
6a. 9ft. to pies. 

Sol. Rs.‘ a. p. 

5 6 4 

16 : : 

80 •: : 

6 : 

86 a. 

12 : 

1032 : 

9 • 

HMiT ft Ans. 

Hence the following 


Ascending Reduction 
* Example 1 . Reduce 1041 
pies to Rs. a. ft. 

Sol 1 2)1041 ft . 

16)86a.-{-9ft. 

- Rs.o-f 6u. 

Rs. 5, 6a. 9ft. Ans. 


Hence the following 


Rule. Multiply the number 
in the highest denomination by 
the number of units of the next ’ 
inferior denomination ' con- 
tained in a unit of the higher. 
Add the number of4he inferior 
denomination if any • and- coil-’ 
Unite this process • for each i 
succeeding denomination till 
the required result is obtained. 

Example 2. Reduce £ 15" 
10s, 8d.to pence. 


Rule. Divide the given 
number by the number of units 
which make a unit of the next 
higher denomination putting 
down the remainder if any. 
This remainder will be of the 
same denomination as its di- 
vidend. Continue this process 
till the required result is ob- 
tained. 

Example 2. Reduce 3728 
pence to £ .s.d. 



Illj 


Sol. 


£. 

15 

20 
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s. 

10 


d. 

S 


300 

10 . 


310s. 

_ 12 _ 

3720 

8 .. 


20)310s. +8^, 
£15 + 10s. 

£ 15. 10 s. 8 d. Ans; 


3728a Ans. 

Example 3. Reduce 15 
mds. 37 sr. 8 ch. to chataks. 


Sol. 


mds. 
15 
40 


sr. 

37 


ch. 

8 


600 

37 ^ 

637 sr. 
16 
10192 
8 


10200 ch. Ans. 
Example , 4. Reduce 15 
tons 8 cwt. 3 qr. 16 lbs. to - lbs. 
Sol. tons cwt. qr. lb. 

15 8 3 16 

. 20 

300 

8 ... 


308 cwt. 
■ 4 

1232 ; 


3 


1235 qr. 
28 


9880 

2470 


34580 

16. 


Example 3. Reduce 
chataks to maunds etc. 
Sol. 16)10200 ch. 


10200 


40) 63 7 sr , + 8ch. 

15 mds.-{-37 sr. 

15 mds. 37 sr. 8 ch. Ans. 


Example 4. Reduce 34596 
lbs. to tons etc. 

Col 28 i 4)34596 l bs. 
i 7) 8649 
4) 1235qr.+16 lbs. 
20) 308 cwt.+ 3 qr. 
15 tons -j-8cwt. 
15 tons 8 cwt. 3 qr. 16 lbs. 

Ans. 
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Example 5. Reduce 10 

miles 116 yds. 2 ft. 3 in. to 

inches. 

Sol. Miles yds. ft. in. 

10 116 2 3 

1760 ; ; | 

17600 : : : 

116....- 1 : 

- 177 26 yds. : 

3 • : 

53143 : : 

. 2 .. : 

■53150ft. : 

' 12 : 

" 637800 - : 


637803 inches Ans. 


Example 5. Reduce 637803, 
inches to miles etc. 



Sol. 22)637803 inches. 

3) 53150 ft. +3 in. 
f 10) 17726 yds.+2 ft. 


1760 


i ll) 1772+6 rem. 
* 16) 161 


10 mi.+ I rem. 
Rem.=6+10x0+10xllxl 
=6+120=116 yds. 

10 miles 116 yds. 2 ft. 3 in.- 

Ana. 


EXERCISE 12. 

Reduce to annas 

1. Rs. 15, 7«. 2. Rs. 21, 4a. 3. Rs. 37, 6a. 

4. Rs. 35, 9a. 5. Rs. 47, 15a. 6. Rs. 55, 10a. 


Reduce 

to pies : — 

■ 



7. 

Rs. 21, 5a. 4^. 

8. 

Rs> 

23, 6a. Bp-.. 

9. 

Rs. 35, 6a 9^>. 

10. 

Rs. 

28, 13a. 4 p. 

11. 

Rs. 26, 5a .9 

12. 

Rs. 

28,. 5a. 10 p* 

Reduce 

to pice : — 




IS. 

Rs. 31, 9a. 6+. 

14. 

Rs. 

31, 12a Bp* 

15. 

Rs. 51, 9a. 3 p. 

10. 

Rs. 

2S, 10a. Bp* 

17. 

-Rs. 28, 13a. Sp* 

18.. 

Rs. 

41, 15a, 9 p* 

Reduce to shillings t — 



• 

19. 

£ 21, 9s-. 20. 

£48, 15's. 

21. 

£31, 18s.. 

22. 

£45:, 16s. 23. 

£ 56,' 19s. 

24. 

£ 37, 6s.. 

Reduce 

to pence- : — 




25. 

£ 27, 15 s. Get* 

26. 

£ 99, 15s. 9d.. 

27. 

£ 21, 9s. Id. 

28. 

£ 45 

i, 13s. 3+ 

29. 

£ 31, 14s. KM. 

3Q. 

£ 137, 10s. 6+ 
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Reduce to chataks : — 

31. 45 mds. 8 sr. 9 ch. 32. 48 mds. 9 sr. 15 ch. 

33. 35 mds. 15 sr. 10 ch. 34. 85 mds. 37 sr. 10 ch. 

35. 89 mds. 21. sr. 15 ch. 36. 78 mds. 35 sr. 12 ch. 

Reduce to ratis : — 

37. 8 tolas, 9 mashas 6 ratis. 

38. 9 tola 10 mashas 7 ratis. 

39. 18 tolas 10 mashas 7 ratis, , 

40. 21 tolas 11 mashas 3 ratis. 

41. 9S tolas 11 mashas 4 ratis. 

42. 85 tolas 7 mashas 7 ratis. 

Reduce to Inches — 

43. 38 yds. 2 ft. 9 in. 44. 31 yards 2 ft. 5 in. 

45. 46 yards 1 ft. 8 in. 46. S4 yds. 1 ft. 1 1 in. 

47. 87 yds. 2 ft. 11 in. 48. 21 yds. 2 ft. 4 in., 

Reduce to seconds : — 

49. 5 days 3 hrs. 5 min. 35 sec. 

50. 26 days 18 hrs. 8 min. 40 sec. 

51. 21 days 20 hrs. 35 min. 30 sec, 

52. 47 days 12 hrs. 27 min. 35 sec. 

53. 45 days 22 hrs. 18 min. 45 sec. 

54. 25 days 18 hrs. 45 min, 36 sec. 

Reduce to lbs : — : • 

55. 7 tons 15 cwt. 2 qr. 21 lb. 

56. 22 tons 18 cwt. 3 qr. 14 lb, 

57. 22 tons 16 cwt. 3 qr. 7 lb. 

58. 16 tons 12 cwt. 2 qr: 11 lb. 

59. 35 tons 12 cwt. 1 qr. 26 lb. 

60. 22 tons 13 cwt. 3 qr. 24 lb. , 

Inverse operations. 

Reduce to Rs. a. p. : — 


61. 

28972 pies. 

62. 

23575 pies. 

63. 

13787 pies. 

64. 

378356 pies. 

65. 

383092 pies. 

66. 

483569 pies". 

67. 

383542 pice. 

68. 

318302 pice. 

69. 359352 pice. 

Reduce to £. s. d. 

70. 

110001 pice. 

71. 

215356 pence. 

. 72. 

350204 pence. 

73. 

893596 pence, . 

74. 

832029 pence. 

75, 

31.0983 pence. 

76, 

889354 pence. 
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77. 

123859 farthings. 

78. 

8356’ guineas. 

79. 

5635 guineas. 

80. 

1608 crowns. 

81. 

11508 half crowns. 

82. 

1823 florins. ■ 

Reduce to mds. ehks. etc. : — 



83. 

283059 chks. 

84. 

350093 chks. 

85. 

478309 chks. 

86. 

2683505 tolas. 

87. 

3108050 tolas. 

88. 

4780506 tolas. 

89. 

21S5028 mashas. 

90. 

4780291 mashas. 

Reduce to tons etc. 



91. 

835935 qr. 

92. 

3783594 lb. 

93. 

1835694 lb. 

94. 

3802564 lb.„ 

95. 

2100093 lb. 

96. 

4702356.1b. 

Reduce to weeks, days, etc. : — 



97. 

893020842 minutes. 

98. 

450208354 minutes. 

99. 

435635942 sec. 

100. 

485283591 seconds. 

Reduce to miles yards etc. 



101. 

563056935 inches. 

102. 

856380354 inches. 

103. 

583015925 inches. 

104. 

410205935 inches. 

Reduce to right angles, degrees etc : — 


105. 

853428'. 

106. 

215028'. 

107. 

473590". 

108. 

990259". 

Reduce to acres, sq. yards, etc 

: — 


109, 

7856937 sq. inches. 

110. 

9999999 sq. inches. 

111. 

7777777 sq, inches. 

112. 

87000001 sq. inches. 


COMPOUND ADDITION 

§4. Compound Addition is the method of finding the sum 
of several quantities (of the same kind) expressed in more than 
one denomination. ' 

Rule. Arrange the quantities so that units of the same 
denomination may be tinder one another, then- draw a line under- 
neath, add the number of the lowest denomination and reduce the 
sum to the next higher denomination, put down the remainder and 
carry the quotient. Repeat this operation in all other subsequent 
denominations. 

Example. Add together Rs. 15, 8a. 9p. } Rs. 21 , 9a. 10 p. 
and Rs. 45, 7 a. 6p. 
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Sol. R 5 . a. p. 

15 S 9 9 ft. -{-10ft. -{-6ft. —25p. —2a. 1 ft. ; put 
21 9 10 down 1 ft. and carry 2a. ; 2a+8a.+9«. 

45 7 6 +7a.=26fl.= Re. 1,10a* ; put down 


8 10 1 


Add the following 
Rs. a. ft. 

1. 21 7 8 

35 8 9 
45 6 3 
21 4 _2 

Rs. a. ft. 

4. 501 7 3 

288 12 6 
85 9 11 
37 10 9 
£ s. d. 

7. 121 15 9 
2035 8 11 
335 17 10 
556 12 8 
4356 19 9 
437 8 9 

£ s. d 
10. 728 15 8 
156 12 9 

27 16 7 
8356 7 11 

356 19 8 

28 16 7 
mds. srs. chs. 

13. 88 37 9 

47 15 15 
137 IS 14 
8356 28 12 
431 '9 9 
126 35 10 


10fl. and carry Re. 1. 
put down the sum. 
EXERCISE 13. 



Rs 

. a. 

A 

2. 

35 

9 

8 


56 

14 

4 


39 

15 

7 


21. 

4 

9 


Rs. 

a 

P- 

5. 

201 

11 

3 


8S 

7 

2 


45 

12 

9 


113 

13 

8 


£ 

s. 

‘ d. 

8. 

1139 

7 

8 


521 

9 

7 ' 


326' 

14 

n 

8972 

18 

7 


25 

13 

11 


7 

14 

9 


£ i 

> . 

IP 

11. 

87 

10 

3 


523 

' 9 

7 


1124 

’ 4 

11 


534 

7 

2 

* 

302 

9 

8 


27 

19 

11 

mds. srs. 

chs. 

14. 

47 

21 

9 


521 

8 

15 


3569 

26 

11 


728 

37 

7 


3526 

25 

9 


76 

18 

11 


Now add Rs. and 


- Rs. 

,a. 

p 

3. 17 

5 

4 

21 

9 

1 

35 

13 

4 

47 

15 

9 

Rs. 

a. 

ft- 

6. 805 

14 

7 

' 87 

11 

8 

203 

10 

5 

86 

8 

9 

£ 

s. 

d. 

9> 1625 

7 

4 

838 

11 

4 

325 

13 

9 

35 

7 

8 

16 

18 

9 

321 

9 

8 


s. 

d. 

.12. 256 

8 

3 ■ 

57 

12 

1 

1359' 

7 

11 

326 

4 

8 

256 

9 

10 

28 

16 

_$ 

mds. srs. < 

chs- 

15. 38 

14 

12 

219 

12 

9 

5139 

7 

is 

374 

29 

8 

. 88 

37 

15 ' 

V 12 

.17 

10 
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22 . 


25. 


23. 


yds. 

ft. 

in. 


yds. 

ft. 

in 

yds. ft. in. 

21 

2 

8 

17. 

, 21 

1 

5 

18. 

17 

2 

9 

576 

1 

9 


35 

2 

9 


85 

1 

11 

728 

2 

11 


356 

2 

7 


382 

2 

9 

135 

1 

10 


156 

1 

11 


83 

1 

10 

325 

2 

10 


28 

2 

9 


295 

2 

9 

266 

1 

9 


27 

1 

7 


85 

1 

7 


c n 




CO 

<0 

c+ 




CO 


(O 

CO 

l/i 


rn 



m 

V w 
r-* 

< 


*5 

-M 

C/7 

cO 

g 

• f—f 

cO 


tola: 

ri-4 

CO 

ctf . 

S' 

eO 

• 

-M 

a* 

u< 


cO. 

o 

CO 

rc 

s 

in 

-i-j 

cd 

u< 

7 

8 

4 

20. 

85 

7 

5 

21. 

55 

4 

3 

12 

9 

7 


21 

9 

4 


88 

9 

7 

8 

11 

6 


121 

4 

6 


55 

7 

6 

85 

7 

4 


86 

10 

7 


44 

4 

2 

32 

10 

2 


46 

5 

4 


21 

5 

9 

mi. iur. 

po. 


mi. 

fur 

. po. 


mi. : 

fur. 

po." 

19 

6 

15 

23. 

21 

7 

4 

24. 

49 

6 

18 

28 

7 

35 


39 

4 

15 


21 

2 

23 

35 

4 

21 


235 

5 

35 


56 

4 

IS 

39 

2 

28 


37 

2 

18 


23 

2 

21 

47 

5 

39 


45 

.3 

29 


328 

7 

34 

lir. min 

. sec. 


hr. 

min. sec. 


hr. min 

. sec, 

15 

35 

40 

26. 

>18 

21 

9 

27. 

99 

25 

45 

21 

29 

30 * 


21 

18 

24 


45 

36 

25 

18 

45 

35 


■45 

35 

49 


75 

21 

49 

19 

25 

21 


'56 

28 

48 


28 

35 

55 

24 

28 

45 


48 

52 

28 


1 27 

26 

48 

sq. 

sq. 

sq. 


sq. 

sq. 

sq. 


sq. 

sq 

. sq. 

yds. 

ft. 

in. 

yds. ] 

ft. 

in. 


yds. 

ft. 

in.' 

45 

7 121 

29. 

145 

4 128 

30. 

156 

4 

29 

36 

8 135 


116 

7 1 

15 

- 

134 

6 

99 

40 

6 134 


156 

4 

75 


21 

3 

121 

121 

'4 ' 

79 


28 

7 

28 


128 

2 

142 

18 

2 

16 


•45 

6 

16 


75 

8 

17 


ac. r. sq.po. 
31. 17 2 18 

28 3 26 
121 1 36 
32 0 39 
16 2 v 7 


ac. r. sq.po. 
32.. 156 0 35 
117 1 34 

85 2 5 
56 3 27 
8 2 9 


ac. r. sq.po. 
33. 156 2 17 

77 1 39 
IS 3 7 

78 2 29 
7 3 35 
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wk. 

da. hr. 

wk. 

da. ! 

hr. 


ivlc. i 

da. 

hr. 

34. 

7 

6 

23 

35. 9 

6 

15 

36. 

21 

4 

16 


-9 

4 

17 

15 

3 

8 


15 

6 

4 


17 

o 

o 

12 

17 

4 

3 

~ 

8 

5 

21 


14 

2 

21 

5 

2 

22 


85 

2 

22 


7 

1 

8 

4 

3 

16 


6 

3 

18 

deg. mm. sec. 

deg. 

min. 

. sec. 

rt. 

ang. 

deg. 

, min 

37. 

2-8 

21 

35 

38. 45 

16 

35 

39. 

45 

70 

45 


17 

35 

45 

29 

8 

27 


24 

21" 

55 


21 

9 

35 

21 

15 

9 


28 

17 

28 


. 17 

28 

9 

17 

8 

47 


9 

8 

45 


8 

36 

16 

■ 25 

19 

28 


21 

25 

8 





• 








COMPOUND SUBTRACTION 

§5. Compound Subtraction is tlie method of finding the 
difference of two quantities (of the same kind) expressed in 
Eiiore thin one denomination. 

Rule. Write down the smaller quantity below the greater 
so that the units' of the same denomination may be under one 
another and draw a dine underneath. Begin from the right and 
subtract each number of the lower lime from the corresponding 
■number of the upper, line. If the number of the lower line be 
greater than the corresponding number of the upper line, then 
add the upper number as many numbers of the same denomina- 
tion as make a unit of the next . higher denomination, . also add 
1 to the next preceding number of the lower line . 


Example. Subtract Rs. 8, 3 a. 4 p. from Rs. 15, la. 2 p* 
Sol. Rs. a. p. 

15 1 2 


8 3 4' 
6 13 10 

from la. add 1 Qa. to la. 
down 13a. and add 1 to . 8 
put down Rs. 6. 


Explanation.. Add 1 12 p. -to 
2 p. making I4p, ; lAp.—4p. 
,q=10 p. ; put down 10^. Now 
add 1 to 3 making 4. Again 
4a. cannot be subtracted 
17 a. ; I7a.—4a.—13a. ; put 


making 

making Rs. 9 ; Rs. 15— Rs. 9 j=Rs. 6 
'. the difference is Rs. 6, 13a. 10^. Ans. 



ARITHMETIC MADE EASY 


[CHAP. 


56 
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EXERCISE 14. 


Perform the operation of the subtraction in the following : — 



Rs. 

. a. 

p. 


Rs. 

. a . 

P- 


Rs. 

a. 

p . , 

1. 

28 

7 

9 

2. 

21 

9 

7 

3. 

56 

7 

9- 


24 

6 

5 


16 

8 

5 


29 

9 

8 


Rs. a 

. p. 


Rs. 

, a. 

A 


Rs. 

a. 

P- 

4. 

35 

11 

7 

5. 

126 

12 

8 

6. 

218 

4 

3 


29 

15 

11 

j 

87 

13 

9 


159 

9 

7‘ 


£ 

s. 

d. 


' £ 

5. t 

l 


£ 

s. 

if. 

7. 

128 

.5 

9 

8. 

156 

17 

7 

9. 

in 

2 

4 


57 

14 

10 


148 

9 

11 


59 

14 

11 


/ 

s. 

d. 


£ 


d. 


£ 

s. 


10. 

129 

11 

4 

11. 

123 

6 

7 

,12. 

118 

2 

3 


128 

13 

7 


119 

12 

9 


117 

11 

7 


ton cwt. 

qr. 


ton 

cwt. qr. 

ton cwt. 

qr. 

13. 

21 

16 

2 

14. 

124 

4 

1 

15. 

121 

2 

3 


18 

19 

3 


56 

v 

18 

2 


89 

16 

2 

mds. 

srs. 

eh. 


mds 

. srs. eh. 

mds. srs. 

eh. 

16. 

33 

27 

8 

17. 

45 

17 

3 

18. 

127 

19 

12 


17_ 

37 

9 


29 

39 

5 


89 

38 

15 


yds. 

ft. 

in. 


~yds7 

ft. 

in. 

yds. : 

ft. 

in. 

19. 

35 

2 

4 

20. 

41 

1 

8 

21. 

36 

1 

7 


29 

1 

11 


37 

2 

9 

___ 

35 

2 

11 

Subtract 

; (22 

—30) 










22. Rs. 1585, 6a. 8 p. from Rs. 2912, 2a. 3 p. 


23. Rs. 2109, 2a. 7 p. from Rs. 3509, la. 2 p. 

24. £1385, 8s. 9^. from £ 1936, 7s. 5 d. 

. 25. £ 2139, 17 s. 10 d. from.^f 4521, 12s. 7d. 

26. 136 mds. 28 srs. 15 chks. from 247 /nds. 21 srs. 12 
chks. 

27. 128 mds. 29 srs. 12 chks. from 31 S mds. 28 srs. 9 chks. 

28. 121 yds. 1 ft. 9 in. from 156 yds. 2 ft. 3 in. 

29. 86 tons 12 cwt. 2 qr. from 151 tons 7'cwt. 1 qr. 

30. 128 tons 18 cwt. 3 qr. from 159 tons 6 cwt. 2 qr. 
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31. ^Vhat must be added to Rs. 128, 3 a. 9ft. to make 
Rs. 156, la. 2ft. ? 

32. What must be subtracted from 121, 2s. 6 d. to get 
the remainder £ 89, 17s. 9^. ? 

Find the value of the following : — 

33. Rs. 41, 3a. 4ft.+Rs. 21, 2a. 9ft.-Rs. 5o, 11 a. 3ft. 
-Rs. 17, 12 a. 2ft.+Rs. 16, 8 a. 3ft. 

34. £ 41, 17s. 6^.44617, 15s. 2 d.-£ 121,' 8s. 2 d.-£ 2, 3s. 
l.hf. +£7S, 2s. Id. 

35. 21 mds. 28 srs. 10 chks. +27 mds. 24 srs. 12 chks. + 

28 mds. 12 srs. 13 chks. — 22 mds. 3 srs. 9 chks.— 29 mds. 

29 srs. 3 chks. 


COMPOUND MULTIPLICATION 

§6. Compound Multiplication is the method by which 
the sum of a given number of repetitions of a+ompound 
quantity is found. 

The multiplicand in compound multiplication is a com- 
pound quantity and the multiplier an abstract number. 

§7. When the multiplier is a number not greater than 
20, we have the following rule: — , 

Rule. W rite the multiftlier under the lowest denomination 
of the nmltiftlicand and draw a line underneath. Multiply the 
lowest denomination by the multiftlier and ■ reduce the product 
to the next higher denomination, put down the remainder • and 
carry the quotient to the next product. Repeat the process till 
all the denominations are multiplied. 

Example 1. Multiply Rs. 5, 6a. 8ft. by 9. 

Sol.- Rs. a. ft. Explanation, (i) 8ft. x9=72p.=6a. Oft. 

5 6 8 carry 6a. .(ii) 6a. x9=54rt. ; 54a.'-4-6a. 

9 =60a. =Rs. 3/ 12 a. ; _ put. down 

48 12 0 Ans. 12a. and carry Rs. 3. (in) Rs. 

5 X 9=Rs. 45 ; Rs. 45 +Rs. 3=Rs. 48 ; 
put down Rs. 48. , / 

§8. When the multiplier is a number greater r than 20 
but can be split up into factors, each factor being less than 20, 
we have the following rule 
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Buie. Multiply the multiplicand by one of the factors as 
in Art. 7 and then multiply the product by another and so on. 

Example 2. Multiply £ 15, 13s. Ad. by 132. 

Sol. £ s. d. Explanation, y 132—12x11 

15 13 4 therefore, first multiply by 12 and 

12 then by 11. The result is the re- 

188 0 0 quired product. 

11 

£2068 0 0 Ans. 

§9. When the multiplier cannot be split up into con- 
venient factors, the process is a combination of multiplication 
and addition or multiplication and subtraction ; thus : — 

Example 3. Multiply Rs. 5, 8a. 9p. by 1 09 and S3. 

Sol. 109=12x9+1 ; 83=12x7-1 ; 


(0 

Rs. 

a. 

A 

Rs. a. 

A 


5 

8 

9 

5 8 

9 




12 


12 


66 

9 

0 

66 9 

0 




9 


7 


V~599~ 

1 

0 

f 465 15 

0 

Add 

1 ^JL 

8 

9 Subtract 5 8 

9 


l 604 

9 

9 Ans. 

460 6 

3 Ans. 


Aliter. Rs. a. p. • Explanation . 

5 8 9 (i) 9p. x 109—9Slp.—Sla. 9 p. 

109 put down 9p. and carry+lu. 

9 [ii) S a. x 109=872 a. ; 812a. +81 a. 

=953«.=Rs. 59, 9a. ; put down 9a. 
and carry Rs. 59. (Hi) Rs. 5x 109=Rs. 545, ; Rs.545+Rs. 59= 
Rs. 604 ; put down Rs. 604. 

the reqd. product is Rs. 604, 9a. 9 p. Ans. 

Similarly we can solve the (ii) part. 
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EXERCISE 15 

Multiply (l-v-20) 

1. Rs. 8, 5 a. 4p. by 12. 2. Rs. 21. 10#. 8 p. by 15. 

3. Rs. 12, 2 a. Up. by 18. 4. Rs. 15, la. Ap. by 16. 

5. Rs. 21, 5a. 6 p. by 21. 6. Rs. 26, 4a. 8p. by 25. 

7. £ 17, 135. Ad. by 24. S. £ 12, 17s. 6d. by 36. 

9. £ 24, 175. Sd. by 40. 10. £ 16, 19s. KM. by 42. 

11. £ 42, 18s. Qd. by 56. 12. £ 58, 12s. Sd. by 64. 

13. £ 156, 17s.' Sd. by 133. 14<. £ 14S, 19s. 6d. by 139. 

15. 15 mds. 37 srs. 8 chks. separately by 117, 119. 

16. 21 mds. 28 srs. 12 chks. „ by 128, 113. 

17. 15 tons 16 cvvt. 2 qr. 12 lb. „ b}' 104, 93. 

18. 45 tons 12 cwt. 3 qr. 21 lb. „ by 135, 149- 

19. 35 sq. yards 8 sq. It. 116 sq. in. separately by 121, 129. 

20. .36 sq. yds. 7 sq. ft. 120 sq. inch separately by 124, 141. 

21. What is the cost of 145 bags of wheat at Rs. 25, 3a. 
Sp . per bag ? 

'22. Find the value of 156 bags of rice at Rs. 38, 11#. 9p. 
per bag. 

23. Find the value of 1156 maunds of wheat at Rs. 5, 
10#. 6p. per niaund. 

24. Find the wages of 97 workmen for 15 days at Re. 1, 
2#. 6p. per day for each man. 

25. A sum of mono}? was divided among 257 men ; each 
man got £ 27, 13s. 9d. ; find the sum divided. 

COMPOUND DIVISION 

§10. Compound Division is the method of dividing a 
compound quantity by a given number and to find the value 
of one of the parts. It is also the method of finding how 
often one compound quantity is contained in another com- 
pound quantity of the same kind. 

Thus in compound division we consider two cases. _ In 
the first case the dividend is, a compound quantity, the divisor 
is an abstract number and quotient is a compound quantity. 
This method is called Partition. 

In the second case the dividend and the divisor are both 
compound quantities of the same kind and the quotient is 
an abstract number. The method is called Quotition. 
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§11. Case I — Partition. 

Rule. First find out how often the divisor is contained in 
the highest denomination of the given quantity.; put down the 
quotient and reduce the remainder to the next inferior denomina- 
tion. Add to it the number of the same denomination in the 
it-oidend and repeat the operation till all the denominations arc 
iivided by the divisor. 


Example 1. Divide Rs. 547, 4a. 3 p. by 15. 

Sol. Rs. a. p. Exlpanation. 

!o) 547 4 3 ( i ) Rs. 547-f-15=Q. Rs. 36 

36 7 9 Rem. Rs. 7. Put down Rs. 36 

and reduce Rs. 7 to annas. 

tii) Rs. 7x 16—ll2a.ll2a.-{-4a. — 116a. ; 116fl.~15=Q la. Rem. 
11a. Put down 7tf>and reduce 11a. to pies. 

’iii)Ua.xl2=132p. 132p.-\-3p.=135p. 125^~1:=9;£. Put down 
9 p. Rs. 36, la. £p. A ns. 

Example 2. Div.de Rs. 1451, ICa. 2p. by 51and 75. 

Rs. a. p. 

28 75)1451 10 3(Rsl9. 

75 i ! « 

• 701 : ; 

675 \ • 

^26 : : 

16 : i 

416 • l 

J10..J : 

15) 426) 5 a! j 

375 

51 j 

12 i 

612 : 

3. : 

51)255( op. 75 )615(3A 

255 600 

the reqd. quotients are : — 15, 

(i) Rs. 28, la. op. (ii) Rs. 19, 5a. 8 p. and 15^. over. Ans 
§12. To divide by 10, 100, 1000, etc. , 

Rule. Cut off from the right of each dividend as many 


Rs. a. p. 
Sol. 51)1451 10 I 
102 _ : 

43T : 
408 : 

^3 I 

368 j 
10 ..;. 

51)378(7^. 

• 357 
21 
12 
252 


TII 1 COMPOUND QUANTITIES £ 

figwcs as there arc zeroes in the divisor. The figures on h 

maindc/ Cn0 * ^ qUOtlent and fig ures to the - right the r, 

Example 3. Divide £3371, 13s. Ad. by 100 and 700 
£■ . s. d. £ s d 

Sol. 100)83,71 13 4 713371 iq 4 


20 
1420 
\3_ 
14, 33 
12 

96 
4 

4,00 


£ 83, 14s. Ad. Ans. 


7)3371 13 
,I00)4,S1 13 

20 i 
“1620 '• 
13" 7' 
16,33 
12 
396 

4 

4,00 

£ 4, 16s. Ad. 


§14. Quotient to the nearest pie or penny. 

Rule. Add Ip. or Id. to the quotient if the remainder is 
half or greater than half the divisor , otherwise .neglect it. 

Example 4, Divide Rs. 990, 1 a. 6 p. by 35 and 41. 


Rs. a. 
35)990 1 
70 • 

290 • 

2S0 : 

10 ; 

16 i 
160 • 

• 1 • 

35)161(4* ‘ 
140 

21 

12 

252 

6 -• 

35)258(7 p. 

245 


fi- 

6 (Rs. 23 


Rs. < 
41)990 1 

-■ 82 i 
170 : - 

164 
6 : 
16 

96 : 

J. : 
4 1)97 (2a 
82 
15 
_12 

180 ■ 

6 ...... 

41)136(4*. 

164 


fi- 

6 (Rs. 24 


/ 
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In the first case the remainder is 13^>. which is less than 
half the divisor, therefore neglect it. The required quotient, 
in this case, is Rs. 28, 4a. l r ft. Ans. 

In the second case remainder is 22ft. which is greater than 
half the divisor, therefore add \ ft. to the quotient. The reqd. 
quotient in this case is Rs. 24, 2a. 5ft , Ans, 


§14. Case II — Quotition. 

Rule. Reduce the dividend and , the divisor to the same 
denomination and then divide. 

'' Example 5. How many times is Rs, 5, la. 7ft. contained in 
Rs. 147, 12a. 9ft. ? 


Sol. 


Rs. 
147 
16 
2352 
12 . 
2364a. 
12 

28368 
9* • • 


a. ft. 
12 9 


Rs. a 
5 7 
16 
80 ' 
7.. 
87 a. 
A2 

1044 
7 


28377p. 

, the reqd. quotient is 28377- 


1051ft. 

■ 1051=27. 


fi- 

7 


Ans. 


EXERCISE 16. 

Divide : — 

1. Rs. 525, 6a. 4ft. by 11. 

2. Rs. 738, 10a. 1ft. by 13. 

3. Rs. 1129, 12a. Aft. by 14. 


- 4. 

Rs. 1375, 13a. Aft. 

, by 16. 

5. 

£ 202S, 12s. 6d. 

by 15. 

6. 

£ 1945, 10s. 8 d. 

by 16. 

-.7. 

£ 1929; 3s. 5 d. 

by 11. 

8. 

£ 1821, 7s. Id. 

by 13. 

9. 

Rs. 1576, 5a. 8ft. 

by 10. 

10. 

Rs. 2178, 6a. 2ft. 

by 10. 

11. 

£ 1753, 6s. 8 d. 

by 10. 

12. 

£ 2156, 8s. Ad. 

bv 10. 

Divide to the nearest pie or penny 

13. 

Rs. 2156, 7a. 8ft. 

by 15. 
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14. Rs. 5156, 9a. -1ft. by 16. 

15. £ 294S, 13s. Id. by 13. 

16. £ 8S95, 15s. 4ft. by 14. 

17. Rs. 3856, 15a. 5ft. by 100. 

18. Rs. 5159, 14«. 10^. by 100. 

19. £ 4839, 19s. Id. by 100. 

20. £ 5*139, 17s. 3d. by 100. 

21. £ 15389, 17s. 11 d. by 1000. 

22. £ 49556, 18s. Ad. by 1000. 

Divide by factors and And the complete remainder:— 

23. Rs. 2157, 13a. 5ft. by 56. 

24. Rs. 8917, 12a. 9ft. by 72. 

25. Rs. 5675, II a. 1ft. by 108. 

26. Rs. 5S15, la. 4ft. by 132. 

27. £ 5159, 4s. 11^. by 156. 

28. £ 772S, 12s. 9 d. by 160. 

29. £ 2756, 12s. 2d. by 90. 

30. £ 5159, 2s. lOrf. by 140. 

31. £ 5785, 17s. Ud. by 88. 

32. £ 6939, 15s. Id. by 256. .... 

Divide each of the following as nearly as possible into the 

given number of equal parts : — 

33. Rs. 563893,. 3a. Sft. into 728 parts. 

34. Rs. 383028, 15 a. 6ft. • into 531 parts. 

35. £ 193502, 17s. 8dr into 551 parts. 

36. £ 2S0291, 18s. 3d. into 929 parts. f 

f 37. 51356 mds. 38 srs. 15 chks. into 123 parts. 

38. 48501 mds. 27 srs. 11 chks. into 129 parts. 

39. 15481 tons 17 cwt. 2 qr. 21 lb. into: 161 parts. 

40. 65321 tons 12 cwt. 3 qr. 24 lb. into 181 parts. 

How many times is _ - 

41. Rs. 7, 8a. 9ft. contained in Rs. 113, 3a. 3ft. ? 

42. Rs. 28, 13a. 1ft. contained in Rs..461, 9a. Aft. ? 

43. £ 17, 14s. 5d. contained in £ 372, 2s. 9d. ? 

44. £ 16, 17s. 11^. contained in £ 760, 6s. 3d. <■ 

45. 121 mds. 28 srs. 13 chks. contained in 304 o mas 

5 chks ^ 

46. 156 mds. 37 srs. 8 chks. contained in 6434 maund 


17 srs. 8 chks. ? 

47. 56 tons 7 cwt. 2 qr. 


8 lb. contained in 281 tons 17 cwi 


3 qr. ,12 lbs. 


/ 
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48. 41 tons 3 cwt. 1 qr. 21 lb. contained in 329 tons 7 
cwt, 2 qr. 

49. The cost of 156 tables is Rs. 835, 4a. What is the 

cost of each table ? ■ 

50. How many chairs each worth Rs. 5, S a. 6p. can - 1 
buy for Rs. 71, 14a. 6p. ? 

51. How many horses at Rs. 95, la. each can I buy for 
Rs. 1336, 2a. ? 

52. How many days must a labourer work at 14a. 6p. 
per day’ to earn Rs. 19, 6p. ? 

53. A man pays Rs. 318, 4a. Gp. as income tax which is 
5p. for every rupee in his income ; what is his income ? 

54. A person completes a journey of 298 miles 2 fur. ' 2S 
poles in Feb. 1944.'’ What distance does he travel per day ? 

55. How many lengths each equal to 7 fur. 22 pole 4 yds. 
will make up 52 miles 10 poles ? 


^^”§15. Some Important Problems in Compound Rules. 

Example 1. ' A, B, C together have Rs! 1012, 6a. between 
them, B and C have together Rs. 810, 12a. and A and C have 
together Rs. 70S, 2a. How much has C ? 

Sol. A, B and C together have Rs. 1012, 6a. 
and B, C together have Rs. 810, 12a. 

,\ A alone has Rs. 1012, 6a.— Rs. 810, 12a. 

==Rs. 201, 10a. 

Also A and C together have Rs. '70S, 2a. 

C alone has Rs. 708, 2a.— Rs. 201, 10a. 

=Rs. 506, 8a. Ans. 

Example 2. Divide Rs. 151, 14a. among A, B and C so 
that for every Rs. 3, 2a. that A gets, B gets Rs. 4, 6a. and C 
gets Rs. Rs. 2, 10a, 

Sol. Rs. 3,.2a.-hRs. 4, 6a. +Rs. 2, 10a. =Rs. 10, 2a. 

If Rs. 10, 2a. are divided A gets Rs. 3, 2a., B gets Rs. 4 
6a., C gets Rs. 2, 10a„ but Rs. 10, 2a. is contained 15 times 
in Rs. 151, 14a. . 

.’. A gets Rs. 3, 2a. xl5=Rs. 46, 14a. ) 

B gets Rs. 4, 6a. x 15=Rs. 65, 10a. > . Ars. 

C gets Rs. 2 10a. X lo=Rs. 39, 6a. ) 
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Example 3. A labourer was employed on tbe condition 
that he would get Re. 1 , 4a. on every day he is present and 
lie would pay a fine of 5a. on every day he is absent. After a 
month he received Rs. 29, 11 a. How many days was he 
absent ? 1 

Sol. His remuneration for 30 days=Re. 1, 4a. x30 

=Rs. 37, 8 a. 

But he was paid=Rs. 29, 11a. 

' he lost his remuneration and paid as fine for the days 

he was absent Rs. 37, 8a.— Rs. 29. lla.=Rs.^7, 13 a. 

Y he lost Re. 1, 4n.-f-5n.— Re. 1, 9 a. daify in case he is 
absent 

.*. he lost Rs. 7, 13a. in 5 days. Ans. 

Example 4. The total expenses of a family when wheat 
is at Rs. 5, 2a. per maund are Rs. 9S, 2a. ; when wheat is at 
Rs. 5, 4a. per maund they are Rs. 97, 4a. (other expenses 
remaining the same). Find the total expenses of the family 
when wheat is at Rs. 4, 14 a. per maund. 

Sol. An increase of (Rs. 5, 4a. — Rs. 5, 2a.) i.e., 2a. per 
maund in the price of wheat makes an increase of Rs. 97, 4a. 
— Rs. 96, 2a.) = 18a. in the .family expenses. 

It follows therefore, that the quantity of wheat consumed 
by the family =18-f-2=9 maunds. 

/. expenses on wheat =Rs, 5, 2a.x9=Rs. 46, 2a. 

and the other expenses =Rs. 96, 2a..— Rs. 46, 2a. ■ 

=Rs. 50. 

Now the price of 9 mds. of wheat =Rs. 4, 14a. x 9. x 

=Rs. 43, 14 a. 

Hence the reqd. expenses =Rs. 43, 14a.-f-Rs. 50 

=Rs. 93, 14a. Ans. 

Example 5. A purse contains an equal number of pounds, 
shillings and pence. < If the total amount be £ 26, 7s. Id, 
how many coins of each kind are there ? 

Sol. 1 pound + 1 shilling +1 penny ~253d: 

number of each kind of coin =£26, 7s. l^.y-253^ 

■=6325d.-r253d. 

=25. Ani 
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Note, In problems on coins the number of coins and the value of 
coins should be carefully distinguished: 

l 

Example 6. A man having lived at the rate of £-1253 a 
year for 4 years finds himself in debt, and then reduced his 
expenditure to £ 1120 a year, he is just out of debt in 3 years 
What is his income-? 

Sol. Clearly 4 yrs\ expenditure +3 yrs’. expenditure 

—7 yrs’. income 

7 yrs' mcome=(1253x4-f-1120x3) or £ 8372 

,*. Annual income — £ 8372-- 7 =£ 1196. Ans. 

EXERCISE 17. 

1. A, B and C have Rs. 1058, 5 m between them, A and 
B have together Rs. 809, 12m and A and C have together 
Rs. 749. 13m How much has A ? 

2. A, B and C have Rs. 1030, 6m between them, B and C 
have together Rs. 818, lm and A and C have together Rs. 707 
14m How much has C ? 

3. A, B and C were partners in a business. After a 
year they distributed the profit amounting to Rs. 1296., 14a. 
between them. A and B got together Rs. 784, 5m ; B and C 
got together Rs. 940,- 11m How much did each get ? 

4. A and B have together Rs. 1265. 5m- 3 p., B and C 
have together Rs. 857, 15 m 9 fi. and A and C have together 
Ks; 1050* 4a, How much has each ? 

5. Divide Rs. 117 among A, B and C so that for every 
Rs. 3, 5a. that A gets B gets Rs. 4, 6a. and C gets Rs. 2, la. 

6. Divide Rs. 183, 6a, among A, B and C so that for 
every Rs. 2, 12a. that A gets, B gets Rs. 3, 4 a, and C gets 
Rs. 4, 3m 

7 . How many yards of velvet at Rs. 5, 2m a yard must 
a cloth merchant give in exchange for 41 mds. of wheat^ at ‘ 
Rs. 4, 10m per maund ? 

8. How many sheep at Rs. 9, 14a. a head must a farmer 
give in exchange for 16 bullocks, at Rs. 24, 11m pe:r 
bullock ? 
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9. Iiow many times can you give away 2 florins and a 
farthing from 45 guineas and 4 crowns ? ' 

10. A carriage and a horse were purchased for Rs. 321, 
4a. What did each cost if the horse was worth 4 times as 
much as the carriage ? 

11. A house and its furniture were purchased for 
Rs. 3S91 , 15a. What did each cost if the price of the house 
was 8 times as much as the furniture ? 

12. Divide Rs. 57, 12a. among A , B and C so that for 

ever}'’ rupee that A gets B gets an eight-anna piece and C gets 
a four-anna piece. a - 

13. Divide Rs. 530, 4a. among A-, B and C so that for 
every anna that A gets, B gets ‘4 annas and C gets 1 rupee. 

14. What is the least sum which should be . added to 
Rs. 556, 7a. 3ft. to divide it equally amongst 35 persons ? 

' 15. What is the least sum wfiich should be subtracted 
from Rs. 72S, 7a. 9 ft. to divide it. equally amongst'24 persons ? 

\ 

16. How often would a cart wheel which is 4 -yards 2 ft. 
round, revolve in going over 4 miles 3 furlongs "8 yards 
6 inches ? 

17. The fore-wheel of a carriage is 8 ft. 6 inches in cir- 
cumference and the hind-wheel 4 ft. 10 inches more. How 
many more' turns will the former make than the latter in a 
distance of 4 miles 2 furlongs ? 

18; A person bought 121. sheep at Rs. 7^ 8a.- 9ft: per 
sheep, 21 of them died. At what price per sheep must he sell 
now so as to gain Rs' 25, 14a. 3ft. on the whole ? 

19. A person bought 21 bags of wheat each containing 

2 mds. 20 srs. at Rs. 8, 8a. per md: Two of them were 
stolen. At what price per bag must he sell the rest, so as to 
gain Rs. 4, 12a. 10 ft. oh the whole ? • 

20. A man gained Rs. 37, 15a. Gft:. by selling 15 cows at 
Rs. 566, 11a. Gft. ; what was the cost price of each cow ? L 

21. A man gained Rs. 29, Ga. by selling 20 chains at 
" Rs. 10 per chair ; what was the cost price, of each chair ? 
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22. A labourer was engaged for a month at 12a. Qp. per 
day on the condition that he would pay a fine of 2 a. Qp. in 
case he will come late. After the stipulated time he re- 
ceived Rs. 21, la. Qp. How often was he late ? 

23. A person whose pay for a week is Rs. 2, 13a. ip. is 
fined la. 3p. if he comes late. At the end of 21 weeks he 
received Rs. 57, 15a. How often was he late ? 

24. A labourer was employed on the condition that he 
would get 14a. Qp. for eYery day he is present and would 
lose 4a. 6p. for every day he is absent. After 25 days he 
received Rs. 14, 5 a. Qp. How many days was he absent ? 

25. A servant entered into an agreement with a gentle- 
man that he would get Re. 1, 2a, for each day he is present 
and would pay a fine of 5 a. Qp. for each day he is absent. 
After a month he received Rs. 19, la. only. How many days 
was he present ? ' 

26. A certain number of sovereigns, twice as many crowns, 
5 times as many half crowns, 8 times as many shillings 
and 12 times as many six-pences together amount to £ 28, 5s.; 
find the number of each coin. 

27. A certain number of two-anna pieces, four times as 
many four-anna pieces, 6 times as many eight-anna pieces and 
8 times as many rupees together amount to Rs. 121, 4a. Find 
the number of rupees. 

28. If 5 balls cost as much as 21 bundles of pencils worth 
14 a. a bundle, how many balls can be bought for Rs. 165, 6a. ? 

29. If 10 tables cost as much as 18 chairs worth Rs. 5, 8a. 
each, how many tables can he bought for Rs. 297 ? 

■ 30. A grocer mixes 20 lbs. of tea costing Is. 2d. per lb. 

with 12 lbs. costing 2s. Id. per lb. ; find the cost to the nearest 
penny of the mixture per lb. 

31. A' shopkeeper mixes 15 mds. of sugar at Rs. 11, 4a. a 
maund with 8 mds. at Rs. 15, 8a. a maund. Find to the 
nearest pie the cost of the mixture per maund. 

32, How much water must be mixed with 20 seers of 

milk worth 3a. per seer in order to reduce its price to 2a. Qp. 
per seer ? , 
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33. How much water must be mixed with 25 gallons of 
wine worth Rs. 4, 8 a. per gallon to reduce its price to Rs. 3, 
2a. per gallon ? 

34. Divide Rs. 1989, ha. into three such parts that the 
first part shall be Rs. 44, 2a. more than the second and the 
second part Rs. 107, 15a. more than the third. 

35. Divide Rs. 1537, 1 la. into three such parts that the 
first part shall be Rs. 127, 3a. more than the sum of the second 
and third, and the second Rs. 7, 14a. more than the third. 

36. I divide £50, 3s. Ad. among 4 men, 5 women and 6 
children, such that each man receives thrice as much as .each 
child and eacli woman twice as much as each child. Find 
how much each man, woman and child receives. 

37. An equal number of men, women, and boys earn 
Rs. 56, 4a. in 5 da}'s. A man earns la., a woman 6a. and a boy 
5a. daily. Find the number of men. 

‘38. A number of boys, twice as man}' women and thrice 
as man}'’ men earn Rs. 255 in 8 days. A boy earns 5a., u 
woman Sa. and a man 10a. daily ; find the number of boys. 

39. The total expenses of a family whenwheat is at Rs. 3 
12a. per maund are Rs. 53, 12a. when wheat is at Rs. 4. 2a. 
per maund they are Rs. 55, 10a. (other expenses remaining 
the same,) find the total expenses of the family when wheat 
is at Rs. 4, 6a. per maund. 

40. The total expenses of a family when rice is at. Rs. 4, 
2a. per maund are Rs.64, 12a. and when rice is at Rs. 4 per maund 
they are Rs. 64, (other expenses are not changing) ; find the 
total expenses ot the family when rice is at Rs. 3, 12a. per 
maund. 

41. A person having lived at the rate of Rs. 2526 a year 
for six years finds himself in debt, and then reduces his ex- 
penditure to Rs. 2016 a year ; he is just out of debt in 4 years. 
Find his animal income. 

42. ' The Calcutta rupee is worth Is. 11^. 3 f. each ; how 
many must be given for £ 9895, 16s. 8 d ? 



CHAPTER IV 

FACTORS AND PRIME NUMBERS 

§1. Factors. 

8x3—24. 

Here 24 is the product of 8 and 3 
and 8 and 3 are the factors of 24. 

But 24 has other factors also i.e., 6x4—24, and 
- "" ■; ‘ 12x2=24 • 

Definition. A number which can divide a given number 
without a remainder id called a factor or measure of that 
number. 

EXERCISE 18. 

Split up into factors : — 


1 . 

15. 

2. 

25. 

3. 

39. 

4. 

42, 

5. 

55. 

6. 

65. 

7. 

78. 

8. 

85 

’ 9. 

49 

10. 

70.' 





Can you split the following into factors : — 



11. 

13. 

12. 

19. 

13. 

21. 

14. 

35. 

* 15. 

41. 

16. 

23. 

17. 

34. 

18. 

29. 

19. 

31. 

20. 

32. 

21. 

37. 

22. 

72. 


§2. Prime numbers. 

In- the previous exercises, you have noticed that some of 
the numbers could not be split up into factors, they could 
only be divided by themselves and unity. Such numbers arc 
called prime numbers. 

Definition. A number which is divisible only by itself 
and unity is called a prime number. 

§3. A number which can be split up into factors- is 
-named a composite number. 

§4. It may also be noted that numbers are either even 
or odd. A number which can be divided by 2 exactly is called 
an even number and a number which cannot be so divided is 
called an odd number. Thus 2, 4, 6, 8 etc. are even and 
1, 3, 5, 7, etc. are odd numbers. 

§5. Two numbers are prime to each other, when their 
only factor is 1, thus 5 and 7 are prime to each other. 
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t §6- One number is divisible by another when it can be 
divided by that number exactly i.e., without any remainder. 
Thus 20 is divisible by 5 because when 20 is divided by 5, 
there is no remainder left. 

§7. Criteria of divisibility. 

The following facts will help us to resolve a composite 
number into its elementary factors : — 

(i) A number is divisible by 2 if its first right hand digit 
is zero or divisible by 2. Thus 120 and 156 are divisible by 2. 

( ii ) A number is divisible by 3 if the sum of its digits 
is divisible by 3. Thus 2562 is divisible b}^ 3 v 2-f 5-{-6-j-2 
= 3 5 is divisible by 3. 

(Hi) A number is divisible by 4' if its last two -digits are 
zeroes or are divisible by 4. Thus 2500, 5736 are -divisible by 4. 

(iv) A number is divisible by 5 if its last digit is 0 or 5. 
Thus 1620 and 15925 are divisible by 5. 

tv) A number is divisible by 6 if it is divisible by both ' 2 
and 3. Thus 516 and 354 are divisible by 6. 

(vi) A number is divisible by 8 if its Jast three digits are 
zeroes or are divisible by 8. . Thus 51000 and 125256 are 
divisible by 8. 

(vii) A number is divisible by 9 if the sum of its digits is 
divisible by 9. Thus 12375 is divisible by 9 v 1 +2+3+7+ • 
5=18 is divisible by 9. 

Note. But if a number is not divisible by 9 the remainder in that 
.case is the same as when the sum of its digits is .divided by 5. 

Let the number be 56342s.* 

• v 100000-1 is divisible by 9 500000—5 is so too 

1000C-1 „ 9 60000-6 ,, ,, „ ' 

1000-1 „ 9 «*. -3000-3 ,, „ „ : ^ 

1-00-1 . „ 9 400-4 ,, „ „ 

10-1 „ 9 A . 20-2 

Hence 563425-.{s+6-(-:3-{-4- ; l'2+ 5 J is divisible by 9. 

Hence 563425 when divided by 9 gives the same ; remainder as 
5_}_g^_3_p4_j-2-f-5,'i. e , 25- when divided by 9. 

25->9 gives rem. 7 563425-^-9 will also give rem. 7. 
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(viii) A number is divisible by 10 if its last digit is zero. 
Thus 1260, 1200 are divisible by 10. 

(ix) A number is divisible by 1 1 if the difference between 
the sum of its digits in the odd and in the even places is 0 or is 
divisible by 11. Thus 4950 and 9185 are divisible by 1 1 . 

V (4 -j-5) — (9 4-0) and (9+8) — (1+5) are 0 and 11 res- 
pectively. 

Note. But if a number is not divisible by II , aud also if the sum 
of the digits in the odd places is greater than the sum of the digits N in 
the even places, then the remainder, when the number is divided by 
11 is -the same as when this difference is divided by ll. But if the 
sum of the digitsin the even places is greater than the sum of the 
digits in the odd places, then the remainder obtained by dividing this 
difference by ll is subtracted from ll to get the real remainder, 

Let the number be (5) 895632 and (ii) 985632 

(i) The sum of the digits in the odd plaees~2-{-6~j-9=17 

and the sum of the ,, even ,, =3+-5+8=l(; 
difference . ■ —17-16 —1 

the remainder by dividing this 1 by 1 1—1 
the remainder by dividing 895632 by 11—1 

(ii) Ths sum of the digits in the even place?— 3-}-o-f9— 17 

and the ‘ ,, ,, -, odd ,, —2+6+8=16 

difference ' =17 - 16=1 

the remainder by dividing this 1 by 11=1 

the remainder by dividing 985632 by 11=11 — 1=10 
Proof 

100000+1 or 99990-f 11 is divisible by 11, .*. 800000-f S is so too 

10000-1 or 9999 „ ,, 11, 90000-9 „ 

1000+1 or 9904-11 „ „ 11, * /. 5000-f5 ,, 

100-1 or 99 „ ,, 11, 600-6 „ 

10-j-l or 11 ,, 11, /. 30+3 ,, 

Hence 895632+8— 9-{-5— 6-f3— 2 is divisible by 11. 

Hence 895632 when divided by 11 gives the same I'emainder as 
8—9-|-5~6-r3-2 when divided by 11. 

8 -9+5 —6+3-2 means that the sum of the digits in the odd 
places is greater than the sum of the digits in the even places by 1.. 
The remainder by dividing this 1 by 11 is 1, 
the remainder in 895632 is also 1. 

Similarly we can prove the second part. 

(x) A number is divisible by 12 if it is divisible by both 
3 and 4. Thus 1608 and 2904 are divisible by 12. 

(**) To divide a number by 7, 11 ,and 13 wc have the 
following rule : — 
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Rule . — ! Divide the figures of the number into groups con- 
taining three each, as far as possible ; counting from right to 
left. Add the alternate groups, and find their difference. If 
the difference is zero or is divisible by 7 or 11 or 1-3, the number 
itself is also divisible by them. 

Thus S9563796 is divisible by 7, 4S566254 is divisible by 
11, and 563569357 is divisible by 13. 

For (•;) 89563796 has 3 groups counting from- right to 
left i. e., 89,563,796, and the difference of alternate groups= 
(796 4-89) -563 =322. ' 

v the difference 322 is divisible by 7. 

.\ the number is also divisible by 7. 

Similarly 48536254 and 563569357 are divisible by 1 1 and 
13 respectively. 

Note But if a number is not divisible by 7 or 11 or 13 and also if 
the sum of the groups in the odd places is gi'eater than the sum of the 
groups, in the even places then the remainder, when the number is 
divided by 7 or 11 or 13 is the same as when the difference of the 
groups is divided by 7 or 11 or 13. But if the sum of the groups in the 
even places is greater than the sum of the groups in the odd places then 
the remainder obtained by dividing the difference of the groups by 7 
or 11 or 13 is subtracted from 7 or 11 or 13 as the case may be, to get 
the real remainder. 

Let the number be (i) 56325732569 and (ii)56325932569. 

The numbers after dividing into groups (from right to left) are 
56,325,732, 569 and 56, 325,932,569. 

* 

(i) The sum of the groups in the odd place?=569+325= 894 
The sum of the groups in the even places=732-}-56=788 

Difference=894--788=106 ' 

.V the rems. by dividing 106 by 7, 11 and 13 are 1, 7, 2, respectively 
.\ the remainders by dividing 56325732569 separately by 7, 11 
and 13 are 1, 7 and 2 respectively. 

(ii) In 56, 325, 932, 569 

The sum of the groups in the ev en places— 1 932-f £6==988 
The sum of the groups of the odd places=5694~345 — 894 
Difference=988-894=94. . 

V the rems. by dividing 94 by 7, 1.1 and 13 are 3, 6, o receptively 

the remainders by dividing 56325932569 separately by 7, 11, 
and 13 are 7-3=4, 11 -6=5 and 13-3=10 respectively. 
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§8. The following facts also may be noted carefully : — 

i A number of two digits made of the same figures as 11,25 
S3, etc, is always divisible by 11. 

2. A number of three digits made of the same figures as 111,221 
333, etc. is always divisible by 3, 37. 

3. A number of 2 figures once repeated as 6767, 8989 is always 

divisible by 101. < 

4. A number of 3 figures once repeated as 256256, 754754, is. 
lways divisible by 7, 11 and 13. 

5. A number of 4 figures once repeated as 23452345 is always 
divisible by 73 and 137. 

6. A number of 5 figures once repeated as 2563425634 is always 
divisible 1 y 11. 

7. A number of 6 figures once repeated as 256342256342 is always 
divisiblsby 101. 

8. A number of 7 figures once repeated as 25603492560349 is 
always divisible by 11. 

9. A number of 8 figures once repeated as 1502345615023456 is 
always divisible by 17. 

10 A number of 9 figures once rspeated as 158034259156034239 
always divisible by 7, 11, 13, and 19. 

EXERCISE 19. 

Without actual division find which of the following num- 
bers are divisible by 2 

1. 576. ' 2. 7280. 3. 859. 4. 725. 

5. 963. 6. 524. • • 7. 832. 8. 941.. 

Without actual division find which of the following numbers 
are divisible by. 4 : — 

9. 936. 10. S42. 11. 1228. 12. 1556. 

13. 822. 14. 914. 15. 1518. 16. 2196. 

“Without actual division find which of the following num- 
bers are divisible by 8 

17. 1528. 18. 2176. 19. 2514. 20. 3572. 

21. 15424. 22. 21596. 23. 16536. 24. 15932. 

Without actual division find which of the following 
numbers are divisible by 3 : — 

25. 8972. 26. 15234. 27. 22632. 23. 16103. 

29. 25836- 30. 21537. 31. 19552. 32. 25932. 

Without actual division find which of the following 
numbers are divisible by 9 ; — 
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33. 18936. 34. 25654. 35. 5693.4 36 

37. 103569. 38. 123043. 39. 220563. ' 40.’ 

Without actual division find whieh of the 
numbers are divisible by 11 

41. 1S9567. 42. 663564. 43. 285835. 

44. 2156389. 45. 5685669. 46. S393S2918. 


38952. 

185409 

following 


Supply the missing digits (denoted by stars) so that 
the following numbers may be divisible by 8 :~ 

47. 185362*. 48. 215635*. 49 219355* 

50. 2856*2. 51. 56856*6. 52. • 3858*4. 


Supply the missing digits (denoted by stars) so that 
the following numbers may be divisible by 9 

53. 26534*5.54. 2*86358. 55. 21563*89 

55. 218*7356.57. 563*8935. 58. 359356*6. 

Supply the missing digits (denoted , by stars) ' so that 
the following numbers may be divisible by 11 

59. 152*5 60. 9835*5. 61. 5060*1. 

62. 25*351. 63. 78542*. 64. 56*502. 

Without actual division write down the remainders when the 
following numbers are divided, by 9 and .11 

65. 85638. 66. 363596. 67. 5935685. 

68> 4835652. 69. 5730052. 70. 8125005. , 


§9. There is no direct method of determining primes. 
We give below a list of the prime numbers from 1 to 227. 

’l 11 29 47 71 97 143 149 173 197 

2 13 31 53 1'3 101 127 151 179 199 

3 17 37 59 79 103 131 157 181 214 

5 19 41 61 83 107137 163 191 223 « 

7 23 43 67 89 109 139 167 193 227 

§ 10. To ascertain which numbers are prime. 

(i) A number whose last digit is 0, 2, 4, 6, 8, i.e., an 
even number is divisible by 2 and hence every even number 
except 2 is not a prime. A number whose last digit , is 0 or 5 
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is divisible by 5 and hence every such number except 5 is not a 
prime. Hence the last digit of every prime number except 2 
and 5 must be 1 , 3, 7, 9,„» 

(ii) If the last digit be 1, 3, 7 or 9, try as divisors the 
primes 3, 7, 11. 13, etc., if there is;a remainder in each case, the 
number is a prime. It is noj; necessary to try a divisor whose 
square is greater than the given number. 


§11. To resolve or decompose a composite number into 
its prime factors is to find those prime numbers whose pro- 
duct is equal to the given number. Thus. 

280=2 x2x2x5x7 =2 3 x 5 X 7. 

When the factors obtained are all primes, the number is 
said to be resolved into prime or elementary factors. 

Note. No number can beresohed into prime factors in more 
than one way. 

§12. To resolve a composite number into its prime factors. 


Eule. Divide the given number by a prime number 
which will divide it exactly. Then divide the quotient by 
another and so on fill you obtain a quotient which is a prime 
number. The divisors and the last quotient are the prime 

factors of the given composite number. r 


Example i. Resolve 415S0 into its elementary factors. 

Sol. 

Explanation. 


2/43 5S0 J 

2) 20790 | 

3) 10395 I 
3} 3465 [ 
3) 1155 i 
5). 385 » 
11) 7/1 


{i) v the last figure is 0, 

/. ;he No. is divisible by 2 and 5 
(ii) 4 1 T o ~{"8 = 18=3 x t>, 

the No. is divisible bv 3, 

(Hi) v (4-b5+0)-(l+8)=0, 

the No. is divisible by 11. 

Now divide the number successively 
, by 2, 3, 5 and 11, 


7j 

.'. 2, 2, 3, 3, 3, 5, 7, 11 are prime factors. Ans. 
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Example 2. Divide 95040 into its prime factors. 

Sol. 10 
II 

8 

9 

r ~i2 

number = 10 x 11 x8x9x 12 

=2x5x11x2x2x2x3x3x3x2x2 
=2x2x2x2x2x2x3x3x3x5x11. Ans. 

Example 3. A number 1568;v35v is divisible by 88 ; 
find .r and y. 

V- the number is divisible by Sx 11 

.'.the last three digits of the number must be divisible bj? 8. 

.’.35 y must be 352 or y— 2. 

Substituting 2 for y the number =1568x352. 

To be divisible by 11 the difference of the sum of its 
digits in the even and odd places must be either 0 or a multiple 
of 11; therefore add the digits in the even and odd places ; 

2-)-3-}-8+5=18 and o — 1~ H — 6 ~i — f f 2 — j — aj 

To make the difference 0, # is evidently~6 

.'. x=6 andy=2. Ans. 

• • » 

§13. To find the number of different divisors of any 
composite number. o 

Rule. Find the prime factors ; of the given number and 
add 1 to the index of each factor. The product of the increased 
indices is the required result, unity and the number itself being 
included. 

Example 4. How many different integers besides unity 
will divide 37800 without remainder ? 

Sol. 37800 =2X2x2x3x3x3x5x5*7 

=2 3 x3 3 x5 2 x7. 

No. of divisors =(3+1) (34-1) (2-f 1) (l-f-l)=96. . 

the number of divisors besides unity =93—1 =95. Ans. 

Note. The index of 7 is 1 


95040 ten test applies 

9504 eleven test applies^ 

~ 864~ eight test applies 

10S .nine test applies 
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EXERCISE 20 . 

Resolve into elementary or Prime Factors 


1 . 

728 

2 536. 

3. 

327. 

4. 

5145. 

5. 3892. 

6. 

5148. 

7. 

5445. 

8. 5436. 

9. 

6754. 

10. 

8790. 

11. 5841. 

12. 

7865. 

13. 

7680. 

14. 8430. 

15. 

7315. 

16 . 

27720. 

17. 999999. 

18. 

725760. 

19. 

1666665. 

20. 2393160. 

21. 

11918907. 


22. Write down all the prime numbers lying between 
15 and 81. 

23. Find the digits % and y when the number 15#8351y 
is divisible by 72. 

24. Find the digits x and y when the number 15G5x562y 
is divisible by 88. 

25. Find the digits x and y when the number ' 2856354.vy 
is divisible by 99. 

26. What is the smallest number of which the alternate 
figures are zeroes that is divisible both by 9 and 11? 

27. By what prime numbers may 1157 be divided so that 
the remainder may be 2 in each case ? 

28. . By what prime numbers may 21946 be divided so that 
the remainder may be 1 in each case ? 

29. There are four prime numbers : the product of the 
first three is 1683 and that of the last three is 3553; find them. 

30. Show that 3001. has no divisor. 

31. Find how many different integers, besides unity, divide 

14175. * 

32. Arrange .1, 2, 5, 5, 6, 8, so as to form a number 

divisible by 2475.. Enunciate . the • principle on which you 
proceed. , • 

[Hint. ' Find the prime factors of 2475] 

33. How many different integers, besides, unity, will 
divide 42336 without remainder ? 

34. The product of 495 with a certain other number 
gave 2875 ab find ; a, b. 

35. Without performing the operation of division prove 
that 19434492 is divisible by 99. 



CHAPTER V 

GREATEST COMMON MEASURE (G. C. M.) • 

§ 1. Definition. If one number divides another number 
* without remainder, it is called a measure ; as, 2 is a measure 
of S. 

If that measure divides more than one' number without 
remainder that measure is called the Common Measure ; p.s, 

2 & the common measure of S, 12 and 16. 

But 8, 12 and 16 are also divisible by another common 
measure 4 and there is no other common measure greater 
than 4 which can divide S, 12 and 16 exactly. 4 is, therefore, 
called the Greatest Common Measure ( G. C.‘- M. ) Hence 
the Greatest Common Measure is the greatest measure which 
divides two or more given numbers without a remainder. 

The following are the methods of finding the G. C. M. of 
the given numbers : — • . 

Example. Find the G. C. M. of 176, 286 and 88. 

Sol. 176=11x2x2x2x2 V 1 1 and 2 are the common 
286= 11x13x2 ■ measures 

88=11x2x2x2 A the G.C.M. =11x2=22. Ans. 

Rule. Find out the prime factors of the given numbers, 
select and multiply together all the common measures. The 
product will be the G. C. M. of those numbers. 


EXERCISE 21. 

Write down the G. C. M. of : — 


1 . 

15, 25. ' 

2. 

16, 24 

3. 

25,30. 4. 

21, 27. 

5. 

28, 35. 

6. 

30, 40. 

, ' 7. 

48, 64. 3. 

26, 65. 

9. 

28, 84. 

iO. 

16, 72. 

11. 

42, 48. 12. 

16, 36. 

13. 

64, 84. 

14. 

35, 45. 

15. 

51,85. 


16. 

28,35,49. 

17. : 

98. 108, 132. 

18. 144, 176, 208. 

19. 

192, 216, 360. 

20 

525, 300, 625., 

21. ■' 576, 432, 720. 

22. 

1500, 1600, 450. 


23; 

336, 420, 630. 

24. 

370, 666, 962, 



25. 

5120, 7200, 

9600. 

26. 

12500, 57000, 

3040. 

* 

\ 
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§3. Second Method: To find the G. C. M. by division. 

•Take two numbers* 45 and 25 

G. C. M. of 45 and 2 5=5. 

Difference of 45 and 25—20 

45 and 25 are divisible by 5 and you also observe that their 
difference is also divisible by 5. Hence if two numbers are 
divisible by a number the difference is also divisible by that 
number. This method depends upon this law. Hence the 
following rale : — 

r 

Rule. Divide the greater number by the, less and bring 
down the remainder. Put the remainder as the divisor and the 
original divisor as the dividend. Continue the 'process till 
there is no remainder left. The last divisor would be the 
required G. C. M. 

Example. Find the G. C. M. of 285 and 465. 

'Sol. '285)465(1 

285 

180)285(1 

180 

105)180(1 

105 

75)105(1 

75_ 

30)75(2 

60 

15)30(2 

The required G. C. M.= 15. Ans. 30 

Explanation. Here 285 is less than 465. Therefore 
divide 465 by 285. 180 is the remainder ; according to the 

law stated above the G. C. M. of 465 and 285 would be the 
same as the.G. C. M. of 2S5 and ISO. Therefore make 180 
the divisor and- the original, divisor 285 the dividend and 
continue the process till there is no remainder left. 15 is the 
last divisor. Therefore 15 is the G. C. M. required. 

Note. If the G C. M. of two numbers be the unity the numbers 
are prime to one another. 
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§4. To find the G. G. M. of more than two numbers. 

Rule. First find the G.C.M. of any two numbers. Then 
find the G. C. M of the G. C. M. thus obtained and of another 
of the given numbers and so on. The last G. C. M. will be 
the G. C. M. required. 

Example. Find I he G. C. M. of 585, 819,- 1404 and 702. . 

Sol. 585)819 (1 117)1404(12 , 117)702(6 

585 .117 702 


234 


468 

117)234(2 

234 


234 

234 


X 


y 


Exp. First find the G.C.M. of 585 and 819 which is 117: 
then find the G.C.M. of 117 and 1404 which is 117:" Again, 
find the G. C. M. of 117 and 702. 

the reqd. G. C. M. is 117. Ans. 


EXERCISE 22. 


Find the G.C.M. of: — 


1 . 

54, 126. 

2. 

272,304. 

3. 

275,450. 

4. 

364, 576. 

5. 

381,891. 

6. 

715, S71. 

7. 

683. 1573. 

8. 

872, 986. 

9. 

225, 625. 

10. 

2145, 2235. 

11. 

1625, 2625. 

12. 

1875, 24 25. 

11 . 

1348, 1554. ’ 

14. 

■ 1568.- ‘1897. 

15. 

3015, 5040. 


15. 
18. 
20 . 
2 J. 
9 / 3 , 


— /% 
,M 


mi 75348 \ 


525 625 375. 

6435. 8970, 72.35. 
71500, 51330, 897,20. 
5670 \ 89730, 56730, 


17. 62100. 59040. 

19. 576. 610. 384. 

21. 6161.2440,3111. 

23. 10353. 8925, 9180. 

25. 18750, 16950, 193 20, 


Some Important Typical Examples on G. C. M. 

Example'!. What is the iargest sum of money which' 
will divide Rs. 7. 4a. 8ft. and Rs. 6.' 11 a. 4ft. exactly ? 

Sol. Rs. 7. 4a. Sft.^-UOOfti 
Rs. 6. 11a. 4^.-1288^). ' 

G.C.M. of 1400ft. and 1288 A will divide both the sums, 
v • their G.C.M. =-56/>. the reqd. sum=4«. Sft. Ans. 



82 ’ ARITHMETIC MADE EASY w [CHAP. 

Example 2. Find the greatest, number that will divide 
2829 and 2483 leaving remainders 4 and 8 respectively. 

Sol v on dividing 2629, the remainder is 4, 

2629—4, i.e., 2625 is exactly divisible by that 
number. 

Similarly, 2.433—8=2475 is exactly divisible by that 
■number. . 

Hence the greatest number is the G. C. M. of 2625 and 
2475 which is 75. 

the reqd. number=75. Ans. 

Example 3. ;Find the greatest number that will divide 
57 8, 503, and 528 leaving the same remainder in each case. 

Sol. Let r be the remainder. 

Then 578— r, 503— r, 528 — r are exactly divisible by that 
number. ; . 

If two numbers are divisible b} 7 a number, their difference 
is also divisible by that number. Art. 3 

(578 — f) — (503 —r) , (528-r)- (503-r), and (578-r)- 
[528— r) 

or (578~r— 503-H, (528-r-503+r), (57S-r-52S+r) 

* or (578-503), (528-503) and (578-528) 

.. or 75, 25 and 50 are also divisible by that number. 

G. C. M. of 75,25 and 50=25. 

Hence the reqd. number=25. Ans. 

Note the line asterisked and deduce a rule from it- 
Example 4. The sum of two numbers is 144 and their 
G. C. M. is 24 ; find them. 

Sol. Let the quotient by dividing the 'first Ho. by 24=.% 
and - second 24 =y 

I then the first number =24% 
and the second number —24y. 

' 24x4-24 y =144 
or 24(*-j -y) =144 

. or x-\-y =6. ' 

The numbers whose sum is 6 are (1,5) ; (2, 4) ; (3, 3). 
We.reject the 2nd and 3rd pairs because they are not 
prime to each other, • • " . 

’ only possible pair is 1, 5. 

v multiplying by 24 the numbers are 24x1 and 24 X5. 

24 and 120 are the required numbers. Ans. 
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Example 5. The product of two numbers is 2560 An 
their G. C. M. is 16 ; find, all the possible pairs of such 
numbers. 

Soi - The first number =16# [Ex 4. ] 

and the second number = 16y 
16*xl6y= 2560 
or . 256*3'= 2560 

or xy=l 0 

The possible pairs whose product is 10 are 1, 10 and 2, 5. 

• multiplying by 16 the numbers are either 16, 160 or 32, 4 

SO. Ans. 

Example 6. What number is that which when divided 
by 5 and the quotient again by 6 and the quotient again by 8, 
will give the G. C. M. of 121 and 143 ? „ 

Sol The G. C. M. of 121 and 143= 11. 

Now the question is what number is that which when 
divided by 5 and the quotient again by 6 and that quotient again 
by S, will give 11? , 

v 5, 6 and S are the three divisors and 11 the last 
quotient, therefore the reqd. No. = (11 x5 X6xS)=2640. Ans. 

, Example 7. 5635 and 3915 are divided by a certain 
number of three digits and the remainder is the same in both 
cases. Find the number and the remainder. 

Sol. Let d be the divisor and q' and q the quotients. 
5635=divisor. x quotient -}- remainder 
3915=divisor X quotient 4- remainder 
1720 = d (q — q ) [by subtraction] 

% .-. d is a factor of 1720 
but 1720=172x10 

v the number ‘d’ is of three digits. • ' 

.-. it is 172 and the remainder 131. Ans. 

1720=3 [4X5 and 860x2 
-h i4 and 860 can also be the reqd. numbers. 


32 

172)5635 
516 
475 
,34 4- 
- 1 31 


Note. 
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Example 8. In solving a division sum, the dividend is 
158728 and the successive remainders are 351, 216 and 108. 
Find the divisor and the quotient. 


Sol. On subtracting the remainders 351,216 ) 158728 

and 108 from the partial dividends the **** 

successive partial products will be 1587 3512 

—351 = 1236, 3512-216=3296 and 2168 **** 

— 108=2060, Hence the divisor must ' 2168 

be a common factor of these products. * 

G. C. M. of 1236, 3296 and 2060 is 412 ’108 

.\ the divisor is 412 and the quotient is 

(158728-108) +412=385. Ans. 


Example 9. In working out a question on the G. C. M. 
of two numbers the quotients are 1, 3, 5. The last divisor is 
132 ; find the numbers. 

Sol v the last divisor is ( 132 2112)2772(1 


and quotient 5. 2112 

dividend =132 x 5=660. ' 660)2112(3 

Now divisor =660, quotient = - 1280 

3 and remainder =132 132)660(5 

dividend =660x3 + 132=2112. . 660 


Now again divisor is 2112, quotients and rem. 660 

dividend =2112 xl +660=2772. 

Hence the numbers are 2112 and 2772. Ane. 

Example 10. Find the numbers between 1800 and 2700 
that have 323 as their G. C. M. 

Sol. Evidently the numbers required are the multiples of 
323* 

The smallest possible number is 323 X 6 since 323 X 5 is 
less than 1800 and the largest number is 323x8 since 323x9 
is greater than 2700. 

Nos. must be 323 x 6, 323 x 7, 323 X 8 
or 1938, 2261, 2584. Ans. 
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EXERCISE 23. 

„ ** ^ md tlle greatest number which will exactly divide 

lo61 and 2453. 

2- What is the largest sum of money which will divide 
both Rs. S, 12 a. and Rs. 15, 4a. exactly ? 

3. Find the largest sum of money which will divide both 
Rs. 10, 10a. Sft. and Rs. 16, 5a. 4ft. exactly. 

4. Two masses of silver weighing S5 and. 95 tolas respec- 
tively are each to be made into coins of the same weight. 
Find the weight of the largest possible coin. 

5. Two masses of gold weighing 2825 and 2275 tolas 
respectively are each to be made into ornaments of the same 
weight. What is the weight of the largest possible 
ornament ? 

6. Two bills of Rs. 6075 and Rs. 8505 respectively are 
each to be paid by cheques of the same amount. What is the 
largest possible amount of each cheque ? 

7. Find the greatest number that will divide 213, 241 
and 297, leaving remainder 3 in each case. 

8. Find the greatest number that wijll divide 365, 512 
and 323 so as to leave a remainder 8 in each case. 

9. Find the greatest number that will divide 364 and 532 
leaving remainders 4 and 7 respectively. 

10. Find the greatest number that will divide 653 and 
679 leaving remainders 5 and 4 respectively. 

11. Find the greatest number which will divide 362, 633 
and 310 leaving 2, 3 and 4 as remainders respectively. 

12. Find the greatest number which wall divide 1742, 
3723 and 1843 leaving 4,5 and 6 as remainders respective^. 

13. Is there any number that wall divide 520 and 728 
leaving remainder 7 in each case ? 

14. Is there any number that will divide 719 and 524 
leaving remainders 3 and 5 respectively ? 

15. Is there any number that wall divide 515 and 321 

leaving remainders 3 and 7 respectively ? - 

16. Find the greatest number that will divide 151, 175 
and 235 leaving the same remainder in each case. 
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17. Find the greatest number that will divide 221, 263 
and 326 leaving the same remainder in each case. 

18. The sum of two numbers is 180 and their G. C. M. is 
15. Find the numbers. 

19. The sum of two numbers is 192 and their G. C. M. 
i j 24. Find all the possible pairs of such numbers. 

20. The sum oi two numbers is 162 and their G. C. M. 
is 18. Find all the possible pairs of such numbers. 

21. The product of two numbers is 2700 and their 
G. C. M. is 15. Find all the possible pairs of such numbers. 

22. The product of two numbers is 8640 and their 
G. C. M. is 24. Find all the possible pairs of such numbers. 

23. The two topmost classes of a school are to be divided 
j.i,o sections having equal number of boys in each. Find the 

. maximum number of boys in each section, there being 225 
and 315 boys in the classes. 

24. Find the greatest number that will divide 964, 1238 
and 1400 leaving remainders 41, 31 and 51 respectively. 

25. Find the greatest number that will divide 295, 436 
and 622 leaving remainders 15, 16 and 27 respectively. 

26. A labourer was engaged for a certain number of days 
for Rs. 12, 8 a. But being absent on some of those days he 
was paid only Rs. 9, la. ; prove that his daily wages could 
not be more than 5 annas. 

27. A person bought a certain number of oranges for 
Re. 1, 8a. Qp. and sold some of them without profit for 
12a. Qp. ; show that he had still left at least 24 oranges. 

28. Find the two numbers nearest to 10000 that have 
169 for their G. C. M. 

29. Find the greatest number of 4 digits and the least 
number of 5 digits that have 144 for their G. C. M. 

30 . Find the greatest and the least numbers of five digitsd 
that have 85 for their common measure. What is their 
G. C. M. ? 

31 . What number is that which when divided by 6, the • 
quotient again by 7, and the quotient again by 8. will give the 
G. C. M. of 144 and 156 ? 
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32. Two numbers 5824 and 7256, 
least number of tlneo digits give the same 
number and the remainder. 


when divided by the 
remainder ; findt he 


33. Two numbers 65636 and 78956 are divided by the 
gi cates t number of four digits and the remainder is the same 
m both cases. Find the number and the remainder 

34. In solving a division sum, the dividend is 28556 and 
the successive remainders are 142, 138 and 99. Find the divisor 
and the quotient. 

35. In a division question, the dividend is 53529 and the 
successive remainders are 37, 108 and 33. Find the divisor 
and the quotient. 

36. In working out a question, in the G. C. M. of two 
numbers, the qoutients are. 3, 10 and 2. The last divisor is 45. 
Find the numbers. 

37. In working out a question in the G. C. M. of two 
numbers the last divisor is 25 and the quotients in order are 
10, 3, 2, 2, 1 and 2 ; find the numbers. 

38. In solving a question in the G. C. M. of two numbers 
the different remainders were 315, 165, 150 and 15 and the 
first two quotients 1 and 40 ; find the numbers and last two 
quotients. 

,39. Find the greatest and the least numbers of 6 digits 
each so that they have 251 for their common measure. Also 
find their G. C. M. 


40. Prove that 4157 and 24727 are prime to one another. 

41. Show that 85242 and 656361 are not prime to one 
another. 

42. Is it possible to divide 5239 into two parts such that 

their G. C. M. may by 26 ? , 

43. 264 oranges and 693 mangoes are to be distributed 
among some girls so that each girl may get as many mangoes 
and as many oranges as another girl. Find the largest possible 
number pf girls and the least possible number of fruits of each 
kind which a girl gets. 


CHAPTER VI 

LOWEST COMMON MULTIPLE (L. C. M.) 

'§1. Definition. If a number is divisibe by another 
number without remainder the former is called a. multiple of 
the latter, but if it is exactly divisible by several numbers it is 
called a common multiple of them. For instance, 15 is a 
multiple of 3 because it is divisible by 3 without remainder ; 
but 15 is also exactly divisible by 5 so it is a common multiple 
of both these numbers. 

Besides 15 there are other numbers also as 30, 45, 60, 75, 
etc. etc., which are common multiples of 3 and 5. S.nce 15 is 
the least number, therefore it is called the lowest common 
multiple (L. C. M.) 

Hence the lowest common multiple of the given numbers 
is the least number which is exactly divisible by each of 
these numbers. 

Note. Every common multiple o£ the given numbers is also divisi- 
ble by their Lowest Common Multiple (L C. M;) 

The following are the methods for finding the L. C. M, 
of the given numbers : — 

§2. First method: By use of Multiplication Table. 

Example Find the L. C. M. of 8 and 12. 

Sol. Multiples of 8 are 16, 24, 32, 40, 48, 56, 64, 72. and 
so on ; 

Multiples of 12 are 24, 36, 4S, 60, 72, and so on : 

V 24, 48, 72, etc., are common -multiples. 

.*. 24 is the lowest common multiple :L. C. M.) Ans. 

EXERCISE 24.- 


Find the L. C. 

M. 

of 

the 

following 

numbers 

by 

use of 

multiplication table 

: — 







1. 4, 6. 

2. 

6, 

9. 

3. 9, 

12, 

4. 

12, 15. 

5. 12, 16. 

6. 

16, 

20. 

7. 15, 

20. 

8. 

6, 15. 

9. 12, 18. 

10. 

s, 

10. 

11. 10, 

20. 

12. 

6, 8. 


88 
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§3. Second Method : By use of G. C. M. 

Let us take the first example once again and find out the 
G. C. M. and L. C. M. of these numbers. 

G. C. M. of 8 and 12=4. 

L. C. M. of 8 and 12=24. 

Product of the numbers= 12 xS=96. 

Product of the G. C. Ivl. and L. M. =24x4=96. 

1 he example shows that the product of two numbers is 
equal to the product of their G. C. M. and L. C. M. 

Proof. Let A and B be any two numbers, P their G.C.M. 
and Q their L. C. M. 

If we, therefore divide A and B b}’ P, the quotients M and 
N (sav) must be prime to each other ; 

A=MxP; B=NxP; 

Q=MxNxP 

Now A X B=M x P xNxP 
= P x M x N x P 

= P x Q and hence the theorem is proved. 

Thus for finding the L. C. M. of two numbers we hive 
the following ruie : 

Rule. Divide the product of the given numbers by their 
G. C. M. The quotient is the L. C. M. required. 

Or, Divide one of the numbers by their G. C. M. and 
multiply the quotient by the other. The result is the L. C. M. 
required. 

_ Example. Find the L. C. M. of 81 and 99. 

Sol The G. C. M. of 81 and 99=9 ; 

L. C. M.= (99x81)4-9=891. Ans. 

Or, 994-9=11 ; 814-9=9. 

L. C. M. = 11x81 or 99x9 = 891. Ans. 

EXERCISE 25. 


Find the 

L. 0. 

M. of 

the 

following by 

use of G. C. 

1 . 

36, 

48. 

2. 

54, 

72. 

3. 

75, 

125. 

4. 

121, 

165. 

5. 

176, 

256. 

6. 

150, 

225. 

7. 

256, 

400, 

8. 

224, 

336. 

9. 

222; 

333, 

10. 

625, 

500. 

11. 

528, 

792. 

12. 

1210, 

1430. 

13. 

44S, 

672. 

14. 

630, 

840. 

•15. 

690, 

920. 

16. 

780, 

910. 

17. 

620, 

744. 

18. 

975, 

1625. 


M. 
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§4 Third Method: By use of Factors. , 

The following is the rule for finding the L. C. M. of the 
given numbers when the numbers can be readily separated into 
Prime Factors: — 


Rule. Split the given numbers into Prime Factors and 
write down the continued product of all the different ones. If 
a Prime Factor occurs twice or thrice in any of them it must 
occur the same number of times in the product also. 

Example. Find the L. C. M. of 12, 15, 18 and 21. 

Sol. Prime Factors of 12 = 2x2x3 
a H' a 15 = 5x3 

„ „ „ 18 = 2x3x3 

„ „ „ 21=3x7 

the reqd, L. C. M. =2 x 2 x 3 x 3 x 5 x 7 = 1260. Ans. 

Explanation. The L. C. M. must contain the factors 2, 
3, 5 and 7. 2 occurs twice in 12; 3 occurs twice in 18; 5 and 
7 occur only once. Therefore there must 'be two factors 2, two 
factors 3, one factor 5 and one factor 7 in the L. C. M. 

EXERCISE 26. 


Find the L. C. M. of the following by factors: — 


1 . 

12, 

18. 


' 2. 

16, 

24. 


3. 

21, 

27.. 

4. 

9, 

12, 

15. 

5. 

12, 

18, 

24. 

6. 

21, 

27, 36. 

7. 

27, 

36, 

45. 

8. 

45, 

84, 

90. 

9. 

72, 

120, 108. 

10. 

33, 

55, 

121. 

11. 

51, 

85, 

120. 

12. 

45, 

60, 75, 

13. 

54, 

81, 

63. 

14. 

*36, 

60, 

72. 

15. 

64, 

96, 112. 

16. 

121 

, 132, 143. 

17. 

77, 

88, : 

176. ' 

18. 

132, 

, 108,72. 

19. 

21, 

74, 

27, 36. 

20. 

32, 

36, 48,56. 

21. 

28, 

56, 63, 84. 


§5. Fourth Method: By Ordinary Division. 

When several numbers are given, their L. C. M. may be 
more easily found by ordinary division. The following examples 
will illustrate the method: — 


Example 1. Find the L. C. M. of 16, 24, 36 and 48. 


Sol. 

2) 

16, 

24, 

36, 48 


2) 

s. 

12, 

18, 24 


2) 

4, 

6, 

9, 12 

the L. C. M. 

. 2) 

2, 

3, 

9, 6 

=2x2x2x2x3x3 

3) 

1, 

3, 

9, 3 

= 144. Ans. 


< 1, 

1, 

3, 1 
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Rule. Place all the given numbers in a line with a 
comma placed heliacal each of them as shown on page 90. 
Divide the numbers by a factor which is common to at least 
two of them. Place the quotients and- the 'undivided numbers 
in a line below. Continue the process till all numbers prime 
to one another arc left. The continued product of all , the 
divisors and the numbers in the last line will be the L. C. M. 
required. 

Note. The process may be shortened by rejecting at any stage of 
the work, any number which can exactly divide another number in the 
same line, As in the preceding example, 1 g and 24 might be. rejected 
at the beginning, since each of them, is a sub-multipe of 48 in the 
same line, 1 

Example 2. Find the L. C. M. of 4, 6, 8,12,16, 20,30. 


Sol. 


2) 4, 6, 8 

, 12, 

16, 

20, 

30 





2) 

6, 

8, 

10, 

15 







4, 

5 , 

15 



the L. C. M.= 

=2x2x4x15= 

=240. 

Ans. 






EXERCISE 27: 






Find 

the L. C. M. 

of the following by 

division:— 



1 . 

6, 9, 12, 

- 2. 8, 12, 

20. 


3. 

4, 

10 , 

15. 

4 ‘ 

15, 20, 25, 

5. 15, 25, 

40.. 


6. 

16, 

24, 

32. 

7 

6, 8, 12, 15. 

8. 3, 4, 10, 12. 


9. 

5, 15, 20, 30. 

10' 

6, 9, 15, 21. 

11. 

24, 

32, 

20, 

45, 

- 

12' 

12, 18, 36, 

45, 48. 

13. 

8, 

12, 

15, 

18, 

21, 30. 

14. 

5, 10, 15, 

25, 35, 45. 

15. 

10 , 

20, 

30, 

40, 

50, 60. 

16. 

3, 4, 5, 6, 

7, 8, 9, 10. 

17. 

4, 6, 8, 

io, 

12, 

14, 16. 

18' 

3, 5, 7, 9, 

11, 13, 15. 

19. 

20, 

25, 

30, 

40, 

35, 50. 

20. 

12, 24, 36, 

72, 84, 144. 

21. 

9, 

15, 

18, 

24, 

30, 45. 

22. 

21, 28, 35, 

42, 49.' . 

23. 

55, 

65, 

88, 

78, 

143. 

24. 

7, 8, 9, 14 : 

, 16, 18. 

25. 

88; 

99, 

132 

:, 143, 130. 


Some Important Typical Examples on L. C. M. 

Example 1 . Find the least number which -when divided 
by 8 9, 12 and 15 will leave remainder 2 in each case. 

. Sol. L. C. M. of 8, 9, 12 and 15=360. 

Since remainder is 3 in each case 

the required number =360+ 3=363. Ans. 
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Example 2. Find the least number which when divided 
. by 8, 12, 18 and 24 leaves the remainders 6, 10, 16 and 22 
respectively. 

.Sol. Since The difference between the numbers and the 
corresponding remainders is 2 in each case 

if we add 2 to the required number, the sum will be 
exactly divisible by 8, 12, 18 and 24 ; - 

but L. C. M. of 8, 12, 18 and 24=72 
the required number=72 — 2=70 Ans. 


Example 3. Find the least number of 5 digits which is 
exactly divisible by 10, 15 and 25. 

Sol. Least number of 5 digits= 10000. 

L. C. M. of 10, 15 and 25 = 150. 

Let us see if 10000 is divisible by 150. 

By dividing we find that the remainder is 100. 

If we subtract 100 from 10000 the remaining 
number will be exact ty divisible by 150/L e., 
by 10, 15 and 25 but the number will reduce to one of 4 digits. 
Therefore we must add f!50 — 100), i. c., 50 to 10000. 

.-. the required number= 10050. Ans. 


150)10000(66 

900 

1000 

900 

•100 


Note. Students should deary understand the last step. 

Example 4. Find the greatest number of 6 digits which 
being divided by 8, 12, 16 and 20 leaves 5, 9, 33 and, 17 as re- 
mainders respectively. 


Sol. The L. C. M. of 8, 12, 16 and 20=240. 

Dividing the greatest number of six digits 999999 by 240 
we get 159 as remainder. Hence the number divisible by 240 , 
is 999999—159 or 999840. 

the remainder in each case is less than the divisor by 3 
.'. the required number =999840 — 3=999837. Ans. 

Example 5. What is the least number which is exactfy 
divisible by .11, but when divided by 5, 6,7, leaves the 
remainder 4 in each case ? 


Sol. L. C. M. of 5, 6 and 7=210. 

That is, 210 is exactly divisible by 5, 6 and 7 but when 
210 is divided by 11 it gives a remainder 1. Now multiply, this 
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remainder 1 l;w such a number that if we add 4 to the product 
the sum may be divisible by 11. 

Now 1 x7-f 4 is divisible by 11. 
i.e., 7 is such a number. 

the required number=21 Ox 7+4= 1474. Ans. 

Example 6. The L. C. M. of two numbers is 2880 and 
their G. C. M. is 25. How man}? pairs of such numbers can 
be formed ? 

Sol. Suppose the numbers divided by their G. C. M. give 
x and y as quotients. 

.*. the numbers are 24x and 24y 
the L. C. M. is 24 xy 

.*. 24.rv=2880 

or vv= 120. (See Note below). 

Let (l)".r=l, v=120 j (5) '*=5, y=24 

(2) x—2, V— 60 (6) .r==6, v=20 

(3) x—3, y= 40 (7)-x=8, y=1.5 

(4) x=4 ,y= 30 1 (8) x=10, y=12. 

Of these pairs Nos. 2, 4, 6 and S are not prime to each other, 
hence the}' are rejected. 

The admissible pairs are Nos. 1, 3, 5 and 7, i.e., 

I, 120 ; 3, 40 ; 5, 24 ; 8, 15. 

Hence the required numbers by multiplying the pairs., by 
24 arc 24, 2S80 ; 72, S60; 120, 576 ; 192, 360. Ans. 

Note. Since L. C. M. xG. C. M.’=the product of two numbers 
hence we can arrive at this result as in Example 5. page S3.. 

Example 7. The G. C. M. of three numbers is 15 and 
L. C. M. 450. If two of the numbers be 30 and 45, determine 
the value of the third number. 

Sol. Dividing the first two numbers by' the G. C. M. the. 
quotients are 2 and 3. 

Let the quotient by dividing the third number be x. 

Then the L. C. M. — 15 x2x3x v=90a- 
. 90a'= 450 or x=5 

the third nu nber=5 x 15=75. Ans. , 
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Note, This is the least value of the number, but other values are 
also possible, e, g. 

75x2=150 

75X3=225 


Example 8. The G. C. M. of 
103 and their L. C. M. is 337840 ; 


two numbers of '4 digits is 
determine the numbers. 

Sol. By way of illustration take two numbers 75 and 125' 
and note their relation to each other. 

L. C. M. of 75 and 125=25x5x3 
and their G. C. M. =25 

'L. C. M. 25 X 5 x 3 


Now— 

G. C. M. 25 

Similarly in the above question, 

L. C. M. 337840 


25) 125, 75 
5, 3 

=5x3 * 


G. C. M. 


103 


=3280 


or 

= 1 x 3280 

or 

= 2X 

1640 

or 

= 4 X 

820 

or 

= 5 X 

656 

or 

= 8x 

410 

or 

= 10x 

32S 

or 

=20 x 

164 

or 

=40 x 

82 

or 

=41 X 

80 . 


Now it is easy to pick out the pairs which, multiplied by 
103, will give numbers of 4 digits. Evidentlv they are' (40, 82) 
and (41, 80). 

Since 40, 82 are not prime to each other, hence they are 
rejected. v 

the reqd. numbers are 41 x 103 and 80 x 103, i.e... 

4223, 8240. Ans. 


Example 9. The sum of two numbers is 84, and their 
L. C-. M. is 144. Find the numbers. 

Sol. Take, two numbers and find their G. C. M., L. C. M. 
and their sum. You will note that the G. C. M. of these 
numbers is the same as toe G. C. M. of their sum and L. C. M. 
i his holds good in all cases. - 
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Hcncc the G. C. M. of rcqcL numbers= the G. C. M, of 
84, 144. i.c., 12. 

G. C. M. of the two numbers=12 
and their sum=S4 

Now we can proceed as in Example 4, page 83, and 
find that the pairs of such numbers are 12, 72 ; 24, 60 ; 36, 48. 
Out of these pairs only the 3rd pair satisfies the given condi- 
tion. Hence the reqd. numbers are 36, 48. Ans. 

i 

Example 10. The product of two numbers is 26S8 and 
their L. C. M. is 336 ; find all pairs of such numbers. 

Sol. Since the product of two numbers is equal to the 
product of their G. C. M. and L. C. M. 

G. C. M. =26SS-S 336=8. 

G. C. M! =8 and product=26SS 

Now proceed as in Ex. 5, page S3. 

The numbers are 8, 336; 16, 16S ; 24, 112; 48, 56. Ans. 

EXERCISE 28. 

1. Find the least number which is exactly divisible by 
16,- 24 and 36. 

2. Find the least number which is exactly divisible by 
14, 21, 24, 30 and 42. 

3. Four bells toll after an interval of 8, 9, 12 and 15 
seconds: When will they toll together ? 

4. Find the least number which when divided by IS, 27 
and 36 will leave remainder 7 in each case. 

5. Find the least number which leaves a remainder 3 in 
each case when it is divided by 15, 21, 27 and 30. 

6. Find the smallest number which being increased 
by 5 will be exactly divisible by 6, 15, 27, 35 and 45. 

7 . What is the smallest number which when diminished 
by 3 is exactly divisible by 9, 12, 15, 18 and 21 ? 

8. Find the least number which when divided by 5, 6, 7, 

8 and 9 leaves remainders 3, 4, 5, 6 and 7 respectively. - 

9 . What is the smallest .number which when, diyided by 
12, 15, 18, 24 and 25 leaves remainders 8, 11, 14, 20 and 21 
respectively ? . 
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10. What is the least number which when divided by 39, 
52 and 72 leaves remainders 36, 49 and 69 respectively ? 

11. Find the least number of 5 digits which is exactly 
divisible by 5, 6, 7 and 8. 

12. Find the least number of 4 dig-'ts which when divided 
by 6, 9, 12 and 15 leaves remainders 1, 4, 7 and 10 respectively. 

13. Find the- greatest number of 6 digits which being 
divided by 8, 12, 16, 20 and 24 leaves 6 as rem. in each case. 

14. Find the greatest number of 5 digits which when 
added to 2312, may make the sum exactly divisible by 5, 10, 15 

. and 20. . 

15. Find the least number which when added to 791 and 
then divided separately by 6, 7, S and 9 may leave remainders 
3, 4, 5 and 6 respectively. 

16. What is the least number which when divided by 6, 
7 and 9 leaves rem. 4 in each case but is exact!}* divisible by 1 1 ? 

^ .17. A number is exactlj 7 divisible by 7 ; but when 
f divided by 2, 3,^4, 5 and 6 leaves remainders 1, 2, 3, 4 and 5 
respectively. Find it. 

18. Find the least multiple of 17 which leaves a remainder 
2 when divided by any of the six even integers 4, 6, 8, 10, 12 
and 14. 

19. .Three men journey 24, 30 and 42 miles a day on 
cycles round a circular field the circumference of which is ISO 
miles. After how many days will they meet again ? 

20. Find the nearest number to 100000 that can be 
divided exactly by 2, 3, 4, 5, 6 and 7 respectively. 

21. Find the nearest integer to 67281 which when divided 
by 3, 8, 11 and 16 leaves remainders 1, 6, 9 and 14 respectively. 

22. A heap of stones can be made up exactly into groups ' 
of 25. but when made up into groups of IS, 27 and 32, there 
are always 11 left. Find the least number of stones that 
may be contained in such a heap. 

23. I have a certain number of oranges numbering be- 
tween 60() and 900. If 2 oranges arc taken away the remainder 
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can he equally divided among 3, •!, 5, 6, 7, or 12 boj'S. Find the 
number of oranges 1 have. 

24. Three ponies arc running round a race course of 
52S0 yards. The first runs 440 yards a minute, the second 
352 yards and the ihird 264 yards. Find the time that elapses 
between their once being together and then coming all to- 
gether next time again. 

25. ' The circumferences of the wheels of a carriage are 
7 ft. 4 in. and 11 ft. What is the least distance in which both 
the wheels will make an exact number of revolutions ? 


26. A vessel is to be exactly filled by any one of the 
measures 1 seer, 2 seers, 3 seers, 5 seers, G seers, 9 seers or 
15 seers. Find the smallest possible vessel that will serve ie 
purpose. 

27. Find the numbers lying between 400 and 600 which 
arc divisible by 5, 10, 15 and 20. 

28. Find numbers lying between 300 and 400 which 
when divided by S, 12, 16 and 24 will leave a remainder 
each case. 

29. Find numbers lying between 500 and 800 which 
when divided by 12, 15, IS, 20, will leave remainders 5, S, u ana 
13 respectively. 

30. Find the greatest number and the least number which 
being subtracted from 3000 will make the result divisib e y . 
11 and 13.- 


31, 
product 

32, 

is 7680 ; 

33, 

G. C. M. 
34 

G. C. M. 
"find the 

. 35 

G. C. M. 


Two numbers are 125 and 135 ; prove that 
is equal to the product of their G. C. M., and L. 

, The G. C. M. of two numbers is 32 and their L. 
if one of them is 512, find the other. 

The L. C. M. of two numbers is 6328 and 
is 113, one of the numbers is 791 ; find the other 

. The L. C. M. of two numbers is 1575 and 
is 25 ; one of the numbers is between 200 and 
numbers. . 

, The product of two numbers is 34560 and 
is 12. Find their L. C. M. 


their 
C. M. 
C.M. 

their 

their 
300 ; 

their 
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36. The product of two numbers is 8820 and their 
L. C. M. is 1260. Find their G. C . M. 

37. Find the least number of 5 digits which can J>e 
divided exactly by all the even numbers up to 16 inclusive. 

38. Find the greatest number of 5 digits which is exactly 
divisible by all the odd numbers up to 13 inclusive. 

39. Find the least number of 6 digits which when divided 
by the even numbers up to 20 inclusive, may leave one as 
remainder in each sase. 

40. The G. G. M. of three numbers is 12 and the L. C. M. 
360. If two of the numbers be 24 and 36, determine the value 
of the third number. ' 

41. 34, 51 and a third number have 17 as their G. C. M. 
and 510 as their L. C. M. What values can the third number 
have ? 

^42. The L. C. M. of two numbers is 1260 and their 

G. C. M. is 15. How many pairs of such numbers can be 

formed ? 

43. The G. C. M. of two humbers is 21 and their L. C. M. 

is 2520. How many of such numbers can be formed ? 

44. Find two numbers of four digits each such that their 
G. C. M. is 75 and their L. C. M. is 31500. 

45. "The G.,C. M of two numbers of five digits each is 
995 and their L. C. M. is 202980. Find the numbers. 

46. Find all the numbers between 250 and 600 .that have 
1728 as their L. C. M. 

47. The sum of two numbers is 60 and their L. C. M, is 
72 ; find the numbers. 

48. The sum of two numbers is 126 and their L. C. M. 
is 216. Determine the numbers. 

49. The product of two numbers is 1728 and their 
L. C. M. is 144. Find all the pairs of such numbers. 

50. The L. C. M. of two numbers is- 168 and their pro- 
duct is 2352 ; find the numbers, n 

51. Find the three . largest numbers such that their 
G. C. M. is 77 and L. C. M. is 1155. 



MISCELLANEOUS, EXERCISES SET 1. 

I 

1. Multiply 536025 by 1214496 by the shortest method 
known to }'ou. 

2. Find the number such that if it be added 16 times to 
73921, the sum will be 75953.” 

S. A grocer buys 20 lbs. of tea at 10 a. a lb. and 30 lbs. of 
tea at 12 a. a lb. and having mixed them sells 35 lbs. of the 
mixture at 11 a. a lb. At what price per lb. must he sell the 
remainder that he may neither gain nor lose ? 

4 . If a man started from New York at 9 o'clock this 
morning to walk to San Francisco, a distance of 300 miles and 
walked ever}' day from 9 A. m. to *2 p. m. and from 3 p. m. to 
7. P. m at ail average speed of 5 feet per second, on what day 
and at what hour would he arrive at San Francisco ? 

5 . A boy had to divide 64287 by 123. He copied a figure 

wrong in the divisor and obtained as his quotient 502 and 
remainder 31. What mistake did he make ? . , 

6. Find the least number of five digits which is exactly 
divisible by 7, 8, 9 and 12. 

7. A bag contains £26, 5s. in 'half crowns, florins and 
shillings. There are three times as many florins and four times 
as many shillings as half crowns. Find how many coins of 
each kind the bag contains. 

8. A man spends Rs. 1200 annually for 5 years and runs 
into debt. He then - reduces his expenses to Rs. 650 a year, 
and in 6 years just clears off his debt ; what is his yearly 
income ? 

II 

. 1. Find the greatest number of 6 digits which is exactly 
divisible by 2037. • 

2. A man spends'Rs. 750 a year for 6 years and saves 
some money ; he then raises his expenditure during the next 
10 years to- Rs. 1050 a year and finds all his. 1 savings spent. 
What is his 3'early income ? ( < 

99 
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3. A man bought two heaps of mangoes, one for Rs. 10 
5a. and the other for Rs. 18, 9 p. If the price of each mango 
be the same and neither less .than three annas, nor more than 
four annas, find the total number of mangoes he bought. 

4. Divide Rs. 145, 12a. Qp. between two persons giving 
twice as much to one of them as to the other. 

5. A number was divided by 7, 8 and 9 in succession and 
the remainders are 3, 5 and 4 respectively. Find the remainder 
had it been divided by 504. 

6. What number multiplied by 238 gives the same result 
as 408 multiplied by 350 ? 

7. Multiply 8350695 by 1921664 in three lines. 

8. A purse contains ascertain number .of sovereigns, four 
times as many shillings and six times as many four-penny 
pieces ; and the whole sum is £ 13. Find how many sovereigns, 
shillings and four-penny pieces are there in the purse. 

m 

1. Find the least number that can be divided by all the 

even numbers up to 20 inclusive. * 

2. Multiply 3509856 by 1215672 in three lines. 

3. Find the dividend and the remainder in 

5)* * * * * , 

7 ) * * * * * j remainder. 

8) * * * *, 0 remainder. 

3 19, 1 remainder. 

4. An estate of 1416 acres 2 roods 16 sq. poles was 
divided into allotments, each 4 acres 3 roods 27 sq. poles in 
area ; how many allotments were made ? 

5. Three persons A, B and C are possessed of certain 
sums of money such that A and B together have 170 rupees , 
A and C together have 200 rupees ; and B and C together 
have 210 rupees. What is the sum possessed by each ? _ 

6. A horse and its saddle together -cost Rs. 1250 and 
the horse is worth seven times the saddle.. What is the value 
of each ? 

7. A number being successively divided by 6, S and 9 
leaves remainders 3, 2 and 5 respectively. Find the remainders 
if the order of divisors be reversed. 
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8. (a) Find the greatest number of 4 digits and the least 

number of 5 digits that have 124 for their G. C. M, 

{b) Write in words 7766554433221 1 . 

IV 

1. Find the least number which will, in j-each case, leave 
a remainder 4 when divided- by 15 and 18. 

2. Find the greatest and the least numbers of 6 digits 
that have 251 for their common measure. What is their 
G. C. M. ? 


3. A plot of land, measuring 7 acres 2 roods 12 sq. 
yards, is sold for £907, 16$. What would a field of S acres 16 
sq. poles fetch if sold at the same price per acre ? 

4. A boy multiplies 533 by a certain number and obtains 
70055 as his answer. If both the zeroes are wrong but the 
other figures are right, find the correct answer. 


5. A number is divided by 235 and the successive partial 
dividends are 1532, 1229 and 546: — -Fipd the dividend, quotient 
and the remainder. 

6. Divide Rs. 3954 between A, Z^ymd C so that A 
might get twice as much as B and C togethe 
of C. 


and B one-third 


7. If 37 shares at £98, 17s. 6flt each and 9 shares at an- 

other price per share, altogether cost £4350, 2s. ,9^., how 
much d d one of the latter shares cost ? /[ 

8. Find x in the following division qu m 

x) ***** 



y) 


I}:* * 




3 rem. 

4 rem. 


Complete remainder is 23. 


; V 

1. What is the least number, which when divided by 
16, 24, 36, 48 and 60 leaves remainders 9, 17, 29, 41 and 53 
respectively ? 

2. The sum of £ 363, 15s. .is placed in three bags. One 
bag contains £ 78, 3s. and the other half as much again. How 
much is in the third ? 
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3. 


By what number must 825 be multiplied so that * 
when the product is subtracted from one million, the result is 
484375 ? 

4. Find the prime factors of 27573. 

5. Find the quotient in the following division question : — 

*) 538 9 78 / 


11) * * * * *, 2 rem. 


if jjc if jJ: 


’ 8 rem. 


Complete remainder =66. 


6. A man living at the rate of Rs. 350 a month for 10 
months finds that his expenses are exceeding his income. He 
then reduces his expenditure Ho Rs. 275 a month. At the end 
of 5 months he finds that he is just out of debt. What is 
his income ? 


7 . A man bought 144 organges at the rate of 6 for four 
pice and exchanged them for mangoes at 8 pice a mango, how 
many mangoes did he receive ? 

8. In 'solving a question in the *G. C. M. of two numbers, 
the quotients are 5, 1, 18, 1, 3, 1, and 2. The last divisor is 

15. Find the numbers. 


IV 


1. Find the greatest number which will divide 1028, 1629 
and 2130 leaving remainders 3, 4 and 5 respectively. 

2. I buy 500 oranges at 2 for three half-pence, and again 

500 oranges at 2 for three pence, after which 60 of the better 
sort are eaten ; I then sell the remainder at five far.thing each. 
How much do I gain or lose ? • 

3. A man living at the rate of Rs., 250 a month for 8 
months finds that his expenses are exceeding his income, and 
reduces his expenditure to Rs. 160 a month ; at the end of 10 
months he finds that he is not only out of debt but has 
saved Rs. . 180 ; what is his income ? 

4. A number being successively divided by 5, 6 and 7 
leaves 2, 0 and 5 as remainders respectively. What are the 
remainders if it is divided by 7, 6 and 5 ? 

5 . What least number must be added to S356935 to 
make it exactly divisible by 2356 ? 
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6. A, B and C have Rs. 973, 5a. between them ; B and 
C have together Rs. 442 and A and C have Rs. 687, 12a. to- 
gether. How much has C ? 

7. In a division sum the quotient is 6 times the divisor 
and thirty times the remainder. If the remainder be 3, find 
the dividend. 

8. Find the multiplier in the following examples on 

multiplication and complete the operation : — v 

(a) 8 5 6 2 (b) ' 5 6 2 3 

* * * * * * 

* * ‘ * :>T * * 

sf: s»c sf: 

# s£ 

* * *252 

VII 

1. Multiply 8356926 by 25616192 in three lines. 

2. A number when divided by 775 gives a remainder 

188, what will be the remainder if the same number be divided 
by 31 ? t ' 

[Hint. Numbcr=775X Quotient -{-188 

*=31X25 X Quotient -+31x6+2] 

3. How many chairs worth Rs. 2, 3a. 6fi. each should 
be given in change for 71 dozen of pencils worth- 7a. ^ Gfi. per, 
dozen ? 

4. How often is the sum of £19, 11s. Ad. contained in 
the eleventh part of £1291, 8s . ? 

5. Divide £56, 13s. Ad. between A, B and C so that A 
may have £3, 6s. Sd. more than- B and B £1, 3s. Ad. more 
than C. 

6. A certain number when divided successively by ' 7, 8 
and 9 leaves 2, 0, 6 as remainders respectively. What are the 
remainders if the order of the divisors be reversed ? 

7. Find the greatest number \yhich will divide 116, 221 
and 356 leaving the same remainder in each case. , 

8. Find the greatest and the least numbers of -5 digits 
exactly divisible by 15, 20, 25 and 30. 


$ $ $ .$ :>c 
* * * $ # 

****822 
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1. A number is divided thus : — 


9) * * * * * * , rem, 1. 

* * * * *, rem, 3. 

If the true remainder be 61, find the complete divisor. 

• 2. Among how many persons can I distribute Rs. 103, 
5a. 10 p. if I give 15a. Op. to each and how much will be left ? 

3. A and B together earn Rs. 371, 2a. a month ; B and C 
together earn Rs. 466, 12a. and A and C together earn Rs. 536, 
14a. ; find the amount earned by each of them. 

4. Find the least number which is exactly divisible by 7, 
but when divided by 3, 5, 6, 12 majr leave one as remainder in 
each case. 

5. Five bells began to toll simultaneously and they toll 
at intervals of 4, 6, 8, 9 and 10 seconds. After what time will 
they again toll simultaneously ? 

6. The product of two numbers is S64 and their quotient 
is 6, find the numbers. 

[Hint. Product-f~quotient=(smaleter murder)-] 

7. The total expenses of a family when wheat is at Rs. 4 , 
8a. per maund are Rs. 45 ; when wheat is at Rs. 5 per maund, 
they are Rs. 48 (other expenses remaining the same) ; find its 
total expenses when wheat is at Rs. 5, 12a. per maund. 

8. Find the greatest number which will divide 53032, 
118433 and 140349 leaving 7, 8 and 9, as remainders respec- 
tively. 

IX 

1. Simplify by the shortest method known to you .* — 

' (a) 7535693 x 9999. [b) 2637535693 -A 9999. 

2. Multiply 856935943 by 1621S10S in three lines. 

' 3. A man bought 50 cows at Rs. 45 each, 60 cows at 

Rs. 49 each and 75 cows at Rs. 52 each ; at what price per 
head must he sell the cows so as to gain Rs. 160 by this 
bargain ? J 
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4. A purse contains a certain number of sovereigns, five 
times as many shillings, and eight times as many pence. If 
the whole sum is £6, 8s. Ad., find how many sovereigns, 
shillings and pence there are in the purse. 

5 Find the least number which when divided by 36, 48, 
60, 72 and 80 leaves remainders 20, 32, 44, 56 and 64 respec- 
tively. 

6. The product of two numbers is 700 and their G.C.M. 
is 5 ; find all the possible pairs of such numbers. • 

7. Find the remainder and the dividend- in the following 
question : — 

yj # sjc * 4: 4: 

8 ) * * *^~*~*, remainder 5, 

4 3 5 6 9, remainder 2. 

8. What quantity of water must I add to a pipe of wine 
which cost Rs. 900 to reduce its price to Rs. 5 a gallon ? 
(126 gallons make 1 pipe). 

X 

1. A man at his death directed in his will that his 
proper ty worth Rs. 10S00 is to be divided among his 4 sons, 
3 daughters and 2 cousins such that each son would receive 
four times, and each daughter three times as much as each 
cousin ; how much does each son receive ? 

2. Find the number which when divided by 25 gives a 
quotient which if diminished by 9 and the result multiplied bv 
12 gives a product 108. 

3. A man’s yearly income is £825, 13s. Ad. and his 
daily expenditure a guinea and a half . How much did he 
save in the year 1944 ? 

4. The sum of two numbers is (135 and their G. C. M. is 
15 ; find all the possible pairs of such numbers. 

5. If the monthly expenses of a family be Rs. 62, 10a, 
when rice is at Rs. 3, 12a. per maund and Rs. 65, 4a. when rice 
is at Rs. 4, 2a. per maund, what would the expenses be when 
rice would be at Rs. 4, 5a. per maund, supposing other ex- 
penses remain the same ? 
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6. Find the sum of money which when multiplied by 12, 
Rs. 14 added to the product, the sum divided by '15, and 
Rs. 2, 10 a. 8 ft. added to the quotient, the result is Rs. 16. 

7. Complete the following examples on .multiplication: — 

(a) 5 3 3 2 (6) 8 5 1 7 

if- * * ' * * * 


* * if * 

* if * if * 


>y. ip if 
# * * sj: * 


****180 


****69 1 


8. (a) Supply the missing figures denoted by the stars in 
the following division sum : — * 

7 * *j5 2 * * 1( * 2 

1 * v 


* # 


1 


* l. 1 

# * * 


1*9 

(b) A certain number when divided successively by 12, 15 
and 8 leaves remainders 5, 3, 7 respectively. Find the remainder 
if it were divided by 1440. 



CHAPTER VII 

VULGAR FRACTIONS 

§1. Definition. A fraction denotes part or parts of a 
unit. 

Illustration, (i) Let the straight line AB indicate a unit. 

! I 

A C D B 

Divide it into three equal parts as AC— CD— DB. 

AC is one-third of the unit and AD two-thirds of it, AC 
and AD are therefore fractions of AB. 

(ii) 8a. is a fraction of Re. 1, because it is one-half of a 
rupee. 10 a. Sj). is a fraction of Re. 1, because it is two-thirds 
of a rupee. 12a. is a fraction of Re. 1, because it is three- 
fourths of a rupee. 

§2. Notation. A fraction is expressed by two numbers 
placed one above the other with a horizontal line between 
them. The lower number is called the denominator and the 
upper number is called the numerator. The numerator and 
denominator are called the terms of a fraction. Thus one-half, 
two-thirds, three-fourths, etc., etc., are expressed as f, §, 
in which the upper numbers 1, 2, 3 are the numerators and the 
lower numbers, 2, 3 and 4, the denominators. 

§3. The denominator shows the number of equal parts 
into which the unit is divided and the numerator shows the 
number of times such equal parts are taken. Thus f means 
that a unit is divided into four equal parts and three of these 
parts are taken. 

f, etc., are also read as one over two, three over four, . 
etc. ~ Fractions expressed in the above notation are called 
vulgar fractions, i.e., common or ordinary fractions. 

§4. The following distinctions may be made in fractions : — 

(1) Proper Fraction is one in which the numerator is less • 
than the denominator as f, f, xiy, etc *» e ^ c - 
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* 

19. ia oi , 33. ao 

0 8. 0 i 1 yard- 

22. *° 0 c \2a. A( 
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25* 4 T -r 


-tft loi^— 

V 5 oi 1 atd- 
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' When the numerator and the denominator of a fraction 
arc each divided by the same number , the value of the fraction 
is not altered. Thus: — 

15__15-^3_5 
6. 6-^-3 2 ' 

There are two ways of reducing a fraction to its lowest 
terms. First by reducing the numerator and the denominator 
into their elementary factors and cancelling the common ones. 
Secondty by finding the G. C. M. of the numerator and the 
denominator and dividing both by this G. C. M. 


Example. Reduce -g-Jof to its lowest terms. 

Sol. First Method. UM Ans. 

60Oj 13x^x\xlf 13 


Hotel, It should be very carefully noted that when a factor is 
cancelled, it is replaced by 1 and not by 0, 

Note 2, By cancelling the common factors we actually divide the 
numerator and the denominator by the same number. The test of 
divisibility are very useful in solving such questions:— 


We shall solve the above question thus:- 


■ ^55 — _231 dividing the terms by 5. 

5005 1001 L * 

[by 
143 

=- jq - [by » ” ” •> 1L 


i f jy 


„ 7. 


3 

* L 

LiS 5 

\ \ \ 

1^1 

1T8 

13 


== Ans, 


Second Method. G. C. M. of 1155 and 5005=385. 

• 1 1 j.5 — 1155 -r-3S5 A n* 

‘‘5005 5005—385 *■ 

EXSR0I3E 3J. 


Reduce to their lowest terms: — 


1. 

15 1 H 

2l’ 24* 

2. 

24 21 

7 2 > 5 0* 

3. 

270 120 

lSO> 150* 

4. 

IK 5 1 

2 7> So* 

5. 

:} 5 5 5 — 

•15! 121* 

G. 

5 112 

12 144* 

7. 

l&l 135 

T u5> T95' 

8. 

ICO 2.4 O 

27 3» 3T&- 

9. 

1,0.2. 20 a 

2UH> 250* 
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10. 

2.5 6 son 
%W5> T-gTr 

11. 

576 728 

600' Xl9* 

12. 

640 576 

T2t>» 

13. 

456 625 

A2Y’ V50" 

14. 

952 1728 

T2 2-*’ 37A0* 

15. 

145g 1625 

15A(j> 227 A* 

CO 

21R4 2 8^0 
2TTI2’ 5X60' 

17. 

2240 0435 

3?T7<7’ 7 2 9 3* 

18. 

2466 3366 
2UUU> 3+iA* 

19. 

247? 2651 

2 7 3(7' T47X 

20. 

5841 5006 

A5S5> HYATT- 

21. 

5 7 86 1X5 75 
2TAAA' 12 9 64* 

22. 

10584 11479 

15A2T’ Y 5 0 5?" 

23. 

13080 29175 

TAX?2> 3AR4A' 

24. 

128352 46576 
2A«A<J8’ OUTAh* 

25. 

8297941 

TATA ASA' 

26. 

1345 800 
AA7X52A- 

27. 

1A 2 9 85 8 
47YTTTA- 


Reduce by cancelling the following to their lowest terms: — 


90 16x18 op 100X49 on 21x40x16' 

' 27x80 *• 48x175 * 24x18x70 

31 19x23x26 ?? 17x29x56x65 
1 * 57x78x92 '51x49x87x39 


§6. To reduce a mixed number to an improper fraction. 
Rule. Multiply the whole number by the denominator of 
the fractional fart and then add the numerator to the product. 
Put the result as the new numerator and the denominator of 
fractional part as the denominator. , 


Thus = 

3 

§7. To reduce an 
mixed number. 


16 _ 

3 

improper * traction as a whole or 


a 


Rule. Divide the numerator by the denominator, express 
the quotient as a whole number and the remainder' as the 
numerator and the denominator . of the improper fraction as 
the denominator of the fractional part. 

Thus S0 2 l = 502+21 = (23x21 +19) +21=231+ 

EXERCISE 31. 


Reduce the following mixed numbers to equivalent 


improper fractions: — 


1 . 

Sh 

2. 

.3*. 

5. 

9|. 

6. 

12 |. 

9. 

' 16|. 

10. 

21 t5 . 

13. 

121 ^, 

14. 

124J. 

17. 

981^. 

18. 

892§°. 


3. 

5|. 

4. 

jx 

7. 

Ilf. 

8. 

16+ 

11. 

SfcB- 

12. 

28|. . 

15. 

324 4 

16. 

52%. 

19. 

831224. 

-i 5 

20. 

5625S |. 
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Reduce the following improper fractions to mixed 
numbers 


21. 

8 

V 

22. 

H- 

25. 

77 

“ff* 

26. 

101 

“IT- 

29. 

80 2 
“lx- 

30. 

031 , 
“10 •' 

33. 

7 o j r 
“2§- 

34. 


CO 

fiF- 

38. 

31520 

^nn 


23. 

• 21 
“5- 

24. 

2| 

27. 

124 

28. 

137 

“IX- 

• 

CO 

1225 

“I8T- 

CO 

CO 

1625. 
24 • 

35. 

12 82 3. 

36. 


CO 

i£526 

T3 • 

40. 

21730 

XI * 


§8. To reduce a whole number or a fraction to an 
equivalent fraction with any denominator. 

•To reduce a fraction to an equivalent fraction with any 
denominator depends on the following proposition: — 

When a numerator and the denominator of a fraction are 
each multiplied by the same number, the value of the fraction 
is not altered, Thus : 

3x3 _ n 
4 4x3 ^ 


Illustration, £ of Re. 1 =12 a. ; -£§ of Re. 1 = 12 a. 

3 12 j since the numerator and the denominator 

• • i TA £ 0 f | are each multiplied by 4. 


Graphical Illustration. Take two' pieces of squared 
paper each having equal numbers of squares of the same size as 
shown below: — 

Fig. I Fig. II 




■ 

■ 


■ 

■ 

mmmJm 


■ 


In the first figure 18 squares are shaded and they express 
f- of the whole figure. 

In the second figure also 18 squares are shaded and they 
express § of the whole figure. . 

X— e j since the numerator and the denominator 
3 ~~ & l of f are each multiplied by 3. 


• • 
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Example 1. Express 4 with denominator 12. 


Sol. 


4-1- 


4x12 


:4f Ans. 


Example 2 
Sol. v 96=6x16 


1x12 

Express f with denominator 96, 
. 5_5x 16 


6x16 


so. 

‘JO 


Ans. 


§9. To reduce fractions to equivalent ones with their 
least common denominator (L. C. D.) 

Rule. Find the L. C. M. of the denominators ; this will 
be the least common denominator. Then divide the L. C. M. so 
found by the denominator of each fraction and multiply the 
quotient so found by the numerator of the fraction which 
belongs to it for the new numerator of that fraction. 

Note. Before applying the above Rules reduce mixed numbers to 
improper fractions and compound fractions to simple ones. Also if the 
L. C. D. be required, the given fractions should first be reduced to 
their lowest terms. 


Example 3. Reduce §, | and to equivalent fractions 

with the least common denominator. 

Sol. L. C. 'M. of the dedominators 3, 6, 8, and 12=24. 

2x8 


2 . 

TV 


. 10 . 

'24 


.20 

'ST 


24^3=8 ; , . 

24-i-6=4 ; 

24^8=3 ; 

"24 — 19 — 9 • • 5_. 

’ " 12 " _ 12x2 

the required fractions are and Ans. 

EXERCISE 32 (Oral). 


7 

F" 


3x8 
.5x4 
'(Tx T 

7 X 3_„ 1 
8x3 2i 
5x2 


-io 
' 2 '* 


Write down the missing numerators in the following 
- fractions: — 


1. 



2 O' 

2. 

2 _ 

12* 

3. 

6 

ii 

4. 

2 

5 15" 

5. 

a 

T :! 5* . 

6. 

4 

TT~ is- 

7. 

2 

la i-j' 

8. 

5 

12 O0’ 

S. 

7 

To «o* 

10. 

~l£~0O’ 

11. 

TO~Tu* 

12. 

lO 25li’ 
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Write down the missing denominators in the following 
fractions: — 


13. 

16 ■ — r. Q 


15. 


1 2 . 

X.4 

-JQ‘ 2 4 120 


14 . 5 —HO . 

17. 4=—- 18 - M=~ 

€>r .. 20. 21. JZ =31 - 

22. Express the whole numbers 12, 15, 16 and 20 as frac 
tions with denominators 13. 

23. Express the whole numbers 11, 24, 25 and 45 as Tac- 
tions with denominators 20. 

24. Express §, %, and * as equivalent fractions with 

denominators 96. . 

25. Express ft and jj as equivalent fractions wi r 

denominators 128. 

Reduce to equivalent fractions having the least 
denominator: — 


26. 


27. 
30. 

-I, |, 33. 

T»' 

38. -ia?XG»32’2l- 39. 


90 V .1.1 
12 

32. 


X5> is- 
5 11 

XT' sX- 

a _i» J7 
Xm X5- 

5 3_ 4. _5_ 

• IV)' 3^’ 57> 7b 

O 1 4 5 8_ 

7 . *Tj> XT' 2 7 * 


28. 

31. 

34. 

37. 


g. _2_ 

9' lli* 

ft 9 ’ 

xs- 

5 8 JL- 

0' X3’ 30* 

s q A J) 

25’ 55’ 4:2' 


40. §, If* s» 2x5 * 


§ 10. Comparison of fractions. 

Example. Compare the fractions f and f. • in 

Explanation. A unit is ^^^rtfare taken and in the 
both cases ; but m the hrs c . P , 5 ; s greater than ; f. 

second case 3 parts are taken. Therefore Mf — , 

■rhIp 1 Wfott two fractions have the san 
the ^uatcr is that which has the greater numerator., 

tfxamole. Compare the fractions am xs- • , 

Exp In the first case a unit is divided into 20 j 

and 7 parts are taken. In the second ease a nmt » drv 
into 15 P equal parts and 7 parts are taken. 
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Now it is obvious that a part of the unit which is divided' 
into 15 equal parts must be greater than the part of a unit 
which is divided into 20 equal parts. Therefore is greater 
than r 

Rule 2. When two fractions have the same numerator, the 
greater is one which has the smaller denominator . 

Note. A fraction therefore increases either when its numerator 
increases or when its denominator diminishes and similarly it dimi- 
nishes either when its numerator diminishes or when the denominator 
increases. 


§11. But if neither the numerators • nor the denomi- 
nators of the given fractions are equal they must be reduced 
to equivalent fractions having the least common denominator 
and then apply Rule 1. Thus: 

Compare the fractions f 2 , 


5 7 . 

1 Z > ts* 




fi- 


ll i' e '> To g reai; e r than §§, i,e.. 

Example 1. Arrange the fractions 4 T , -jt, in ascending- 
order of magnitude. 

Fractions after arranging in ascending order of magnitude 
are ^ ^ Ans. (Rule 1). 

Example 2. Arrange the fractions in descending 

order of magnitude. 

Fractions after arranging in descending order of magnitude 
are T|, |f. Ans. (Rule 2). 

Example 3. Arrange in ascending and descending order 
of magnitude the fractions -- 


2'P 


Sol. First reduce the fractions to equivalent ones havmg 
the least common denominator. 


5 O 7 ‘>0 

TZ’ To» 2‘T . TS 


2 7 
-is' 


14 

as- 


and of these is the least and || is the greatest. 


Ans. 


ascending order is 
and descending order is 

§12. The defect of a fraction from 1 is called its com- 
plement, thus i and #- are respectively the complements of 


and 5. 

Vl 


Rule 3. 


Fractions may sometimes be very conveniently 
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compared by taking their - complements, provided that each of 
the complements has in Us numerator the same number, the 
gre atest and least fractions will be those that have the least 
and the greatest complements. 

jj^pT Study the following two examples carefully: — 

Example 4. Find the greatest and the least of the fractions 
|| and $. 

Sol. The complements of these fractions are 5 , .?%> ■ i res ~ 
pectively ; of these is the least and ^ is the greatest. 

|| is the greatest and % is the least. Ans. 

Example 5. Arrange in order of magnitude §, gV 


Sol.. 


3. 

8 " 


_7_. 

*33' 


3-43_ 

8^3~ 

74-7 


6 64-6 1 . 

■^~254-6~4A ’ 


22-47 3£ 

Now of these -Lis .the greatest andjL- is the least (Rule 2). 

2 vr 




the order of magnitude is §, 2 f. Ans. 


EXERCISE 33. 

Find the greatest fractions by the first method: 


539 
22 J 22* 22* 


2 . 


5 _a 7 
12* 10* 24* 


Q 1 11 1.7. 
o. s> 12 * 2 0 ' 


3 9 1.2 

7> 11 * TT 


Find the least fractions by the second method: — 

4933 5 3 n 4. . 6 . 

IT* 10* 22 * 7* 9' 1:T* 

Find the greatest and the least of the following fractions 
by the third method: — ? 

7 4 - K Q 4 5. 

'• B* iT> IO* 1 °* 9* 2 1 

Arrange the following frictions 

magnitude; — 

10 * a 1 11 * 7. 

.! > 4 > 0 , • * o* «• 

< ? a l'i 1 i -(4 _7 8 

11- 22* 3.7 A ^' 12’ 9 


r*o 
- 10 - 

9. 

- 3 7 

11' 29* 

. r 1 
20' 

in 

descending 

order 

of 

n 

12' 

112. 

* 7 

12’ IS’ 

13 

: 51 c 

n 

1 «' 

111 - 

15* 

5. _£1 

8> 19’ 
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. Arrange the following fractions in ascending order of 
magnitude:— 


16 . 

18 . 


7 10 15 j 

TH’ 2T’ T5> 7 2* 

3 13 16 13 ' 

7> 2p 2 S' 


17. 

19. 


3-7 9 15 

2T> t%> *• 


7 




-fi 6 * 

15 
GY > 


15 
7 6 > 



Find a fraction lying between:— 

20. A and f whose denominator is 84. 

21. | and whose denominator is 720. 


ADDITION OF FRACTIONS. 


§13. You know that -j-| of a rupee=3(7. 

j|of a rupee— 5a. 

. ^ of a rupee — 7«. 

it+A+ii- of a rupee— 3+5+7 or 15a. 

= if of -a rupee.* 

Rule. If the fractions have a common denominator , add 
their numerators for the neiv numerator and put the common 
denominator underneath . 


§14. But if the frections have m common -denominator, • 
first reduce them to equivalent fractions having the least 
common denominator (L. C. D.) and then add as shown above. 

Example 1. Add together f, f. 

Sol a 5 i — ijs 20 2 i •• L C M of 3 6 S=24 


sum= 


16 - 1 - 20+21 

24 


57 10 _93 

— 2T~ 


Ans. 


Note 1. If the answer be an improper fraction, reduce it to a 
mixed number. 


Note 2. If the fraction in the answer be not in it; lowest terms, 
reduce it to its lowest terms. The fractions in the questions should also 
pe reduced to their lowest terms. 


Example 2. Add togetherc ?. - r p r 

Sol aa 7 t 24+35+3v> | The L. C. M. of 5, 8, 10 

• 5-t-s-r-ro 4Q | —40. 

- , * Ans. 

Example 3. Add together 5+ 7|, 12+ 
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Note. In adding the mixed numbers, add all the whole numbers 
on one side and the fractioi s on the other, and then combine both the 
sums. o 


Sol. 55+7£ 




3 95., 


=5+74-1 2+ f+f+fi 


=24 + lS+ ^+ 20 =24+tt 

— 24 +2-^^— 26+j; Ans. 
EXERCISE 34. 


Find the sum 0 ! the following: — 


1 '. 

a j_ 7 . j_ :> 

8 1 K 1 »* 

2 . 

xV+TJ + tV 3 - § + I + 15 

4.' 

Y filT 2 T- 

5. 

**+*+&• 6 . x u*+il- 

7. 

*+ii+i 8 - 

8 . 

fx+xx+il* 9 - XX+Xa+M- 

10 . 

fc + lfc +M- 

11 . 

21 + 34+ 5-^-. 12 . 3j+4^+9^. 

13. 

5i+9f+10*. 


l^- 2 X^ + 35+ 7 ^* 

15. 

Ht+uV 


l 6 * ^r+ 2 X+ Il- 

17. 

5|+§ +xu~HS. 


ls. + 

19. 

6H7I+V-+1S 


20 . 7*+9&+8 a l+15^. 


SUBTRACTION OF FRACTIONS. 


§15. The process in the subtraction is similar to the pro- 
cess in addition. The following examples will illustrate the 
method: — 


(i) To subtract one fraction 
have the same denominator; 

Example 1. Subtract from 

Sol. - 1 7-4 


from another when they 


a , 
~T3" 


For seven-fifteenths- 
three-fifteenths. 


| Jboi 


- four-fifteenths 


s xt* 


_r 

S' 


numerator for a. new 


15 

Ans. 

Rule. Find the difference of the 
■numerator and write the denominator of the given fractions as 
its denominator . 

(ii) When the given fractions have different denominators. 
Example 2. Subtract from ff. ■ . 

: as 7,6 .45 31 


Sol. 


as 15.- 

;rS 20 ' 


_ 7 fl 

Tff 


78 


78 


— 


Ans. 
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Rule. Reduce the fractions to the least common denominator 
and then proceed as in case (i). 

(in) To subtract one mixed number from another mixed 
number, 

Examp'e 3, Subtract 12§ from 19#. 

Sol, 19#- m= 19-12- ~ ‘ 


=7+ 


_ OL. 

» G 

25-18 


J 


, 30 
— 7-f uo”7 S g. Ans. 

Note. In mixed numbers, first subtract the whole numbers and 
then the fractions as shown above. But if the fraction of the sub- 
trahend is greater than the fraction of the minuend,' then take unity 
from the difference of the whole numbers and add to the minuend. 
(This is done by adding the least common denominator to the new 
numerator of the minuend). The following example will show the 
method clearly:— 


Example 4, 
Sol, 29f— 


Subtract 18| from 29 i?. 
18J«29 

= H+f 


•18+f- 


7 

'F* 


7 . 

"S~ 


. 11 + 


24-49 


06 

Now we cannot subtract 49 from 24. Take one from 1 1 
and add to f ; 1+j— 1 y. There will be 80 in place of 24 now 
i.e., we will add the L. C. D. to the minuend, 

24-49 , (24 +56) -49 


Thus 11 


56 


10 + 
10+tfr 


56 

-mb 


Ans. 


(iv) To subtract a fraction from another when they have a 
common numerator. 


Example 5 
Sol. 


7 . 


Subtract TJ from y. 
(13— 8) x7 5x7_ 


8x13 


104 


Ans. 


Rule, Multiply the difference of the denominators by the 
common numerator for the new numerator and put the product 
of the denominators for the new denominator. 

(v) To subtract a mixed number from an integer. 

Example 6. Subtract 2f from 10. 

Sol. 10— 2f— 8— f =7+l+§. 
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EXERCISE 35, 
Find the value oS : — 


1. 

7 3 

H H* 

2, 

12 7 

55 US' 

3. 

12 i' 
;;s T- 


4. 

15 7 

3 0 2 1* 

5. 

7 17 

2$ ISO- 

6, 

lfl— o 
58 B'7 

• 

7. 

16i—12=. 

8. 

14f— 12|. r 

9. 12 t V~10, 

8 

3 ff‘ 

10. 

16&-12&. 

n. 

45-36J.' 

12. 

37— 25-j4. 

13. 

21^-llJJ. 

14. 

99x°o 3 o~9 7|f. 

15. 

5lJ7 __ 
ffm 22 

. 23 
2 4 ' 

16. 

s - 1 . 0 .?.— 1 JL 

iff • ^4 1 TU* 

17, 

15 7 4-12|~11|| 

. 18. 

la 4 . a°_ 

25 Ftff 

7 

'Bo 

19 

181~12-l-4 2 V 

20. 


21. 

1 5 5 

B9 2G- 


22. 

Find the difference between xffh 

§;| and 

1+11+ 

7 

23/ 

23. 

What number added 

: to (yb— x|) will 

give 4 

? 



MULTIPLICATION OF FRACTIONS 


§16. To multiply a fraction by a whole number. 

Rule, Multiply the numerator of the fraction by the whole 
number. 

Example 1, Multiply 3 7 ? by 3, 

Sol. B \ x 3 Am. 

Example 2 Multiply 8§ by 15. 

Sol, S§ X 15 — (84 §)-X 1 5 —8 X 15 4*s X 15, 

= 120-j-^y . 

=4204-121*132$. . Ans, 

Hie process in the following example should be 
carefully noted : — 


Example 3. Multiply 555|||. by 100, 

Sol. Since 555§f§=556-— 

555||4 X 100* (556— X 100, 
=55600-10 
*555994-1-^ 
*555994-^ 
=555994^, Ans,. 
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§17. To multiply a fraction by a 
Example 4. Multiply f §. 
Exp. The annexed figure re- 
presents a unit}'. A B is § of it 
and AC is one-filth of §. 

AD is three-fifths of f. 

But A D also represents of 
the unity. 

f X t = '^$J* 


fraction. 



Rule. Multiply the numerators for a new numerator and 
denominators for a new denominator. 

Example 5. Simplify 1 \ x | x 3§ x 2£. 

Sol. Product =§xf x^xf. 

_ Jx^X^x2 3x^xg _ s3 
“%X3x8x3 s x£x2x2“' ? '“ 0?l Ans - 
Or, we may cancel the common factors of the numerators 
and the denominators without -splitting them into prime 

3 x 4 X 23 X a 


factors. As, 


Product = 


2 x 9 X 6 X 4 
? 


2 i- : 


Ans. 


Note. Before multiplying, mixed numbers must le tun ed into 
improper fractions, and if the product is an improper fraction it must 
be turned into mixed number. 




EXERCISE 36. 


Multiply 

1. 5|- by 9. 

2. 

7 i by 56. 

' 3. 61- by 28. 

4. 

by 24. 

5. 

i7 5 5 T b}^ 35. 

6. 13 X y b}^ 57. 

7. 

1 111^ by 10. 

8. 

999^| by 100. 9. S by } 2 i. 

10. 

ft by n- 

11. 

7 2 3 5 by U\. 

12. ie&b y 2*?. 

13. 

511 by 4,%. 

14. 

37§? by 2 X V 

- 

Simplify : — 

15. 7|x2Jx24x3 1. 

16. 

2 lr x 5 jy x 1 1 f x 5, 

17. 5§ x 24 x 3|- X 2j S x 1 hi- 18. 

Find the continued product of : — 

I X t x fo x l«J- 

19 - 3 l 1 51 1 

4> ° c, > 1 

O 

Ts- 

20. 

>.4? 1ft. 7*. 1 
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DIVISION OF FRACTIONS. 


§18. To divide a fraction by a whole number. 


Example 1. Divide § by 5. 
Graphical Proof. Let rect- 
angle A BCD iepresent a unity. 
Then EFCD will represent § ; 

EM PD is one-fiftli of EFCD . 
i.c., of £ which is three-twentieth 
of the whole figure. 



Rule. Multiply the denominator of the fraction by the 
whole number leaving the numerator as it was : or • in other 
words multiply the fraction by the reciprocal of the whole 
number. 


Dei When a whole number or a fraction is inverted, i.c., 
the numerator is turned into denominator, and the denominator 
into numerator, the new fraction is called the Reciprocal of 
the original ; thus the reciprocal of f is § ; of 5 or f is It is 
evident that the product of two reciprocal numbers is 1. f ' 


Example 2. Divide | by 14. 

Xxl 

Sol. " 


5 14= 


8x3$ 


1 

TO” 


Ans . 


Example 3. Divide 56| by 12. 

Sol. 56 1~- 1 2 =-§- -M2. . 

=±55 =±||= 4 ii. Ans. 

Aliter. 56|— 12= (48+81) -r- 12 

—A- l7i y i^--44- 7 i=4Ti. Ans. 

§ 12. To divide a fraction by a fraction. . 

As divison is the reverse of multiplication, hence the rule . 
Rule. Multiply • the dividend by the reciprocal of the 
divisor. 
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i^- 


Example 4. Divide J by 

a n \ V 5 7 y 12 

001. B~T2 — 8 X "5* 

7x4x3 


0 


21 9 1 

~ 4x2x 5~ Tu “'" 1 °- 

EXERCISE 37. 


Ans 


Divide : — 


1 . 

12 by 10. 

2. 

.48 by 25. 

3. 

2£- by 1 1 . / 

4. 

8* by 16. 

5. 

1S,| by 45. 

6. 

143 by 37. 

7. 

7| by 28, 

9. 

30£ by 6§. 

9. 

2<3i by 11 

10. 

24^ by 16jV 

11. 

521 by 24jf. 

12. 

3 7 5 Ky ft * D 

ti 1! G */ 3 j()? 

13. 

7521 by 

14. 

^8!byiSSS- 

15. 

i¥uo by 

16. 

G7 2 0 RG40 

WIfiE °y y711‘ 

17. 

FoM ^ J3SI- 

18. 

24§&5 b y 2 °4 

19. 

Divide 130 by 

the 

sum of 7£ and 8|. 



20. A man’s annual income is Rs. 2737§ ; find his income 
per day. 

21. The product of two numbers is 29^^ ; one of them 
is 22 i 1 t 1 2 ; find the other. 

22. What number multiplied by 9— 3^- will give 1 as 
product ? 


COMPOUND FRACTIONS. 

§20. A compound fraction as defined in Art. 4, is a 
fraction of a fraction or several other fractions. Thus 4 of £ ; 
| of f of § &c, &c, are compound fractions. ‘Of indicates 
the sign of multiplication. 

For instance, §x£=£. So also § of 
Numbers connected by of are to be considered as a 
single number, i.e., the word ‘of’ has the force of a pair of 
brackets. The student should, therefore, very carefully note 
the difference in meaning between x and of. Thus in 2^4- 
H X |, the sign y- applies only to the next number 'H, but 
in2|-yli of f, the sign-y applies to (1£ of §), as shown 
below : — 

(1) 2H-l|xf=f-Tfxf 

=I-x§x!=!=l£. Ans. 
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(2) 2;HHof f=K(|xf) 

7__^{» 

:< • a 

== s x y=2f=2^ T . Ans. 

This shows that if the sign-yis immediately followed by 
numbers connected together by the word 'of ’ then the product 
of all such numbers following the sign —is to be considered as a 
single number. 

§21 Combined Operations. 

gSgTIn simplifying fractions involving various signs .and brac- 
kets, we should proceed in the following order: — c 


(i) all operations within brackets must be done first ; 

(ii) then the quantities, connected together by ’of ’ should 
be simplified ; 

(Hi) operations of division should then be done ; 

(iv) next the operations of multiplication should be per- 
formed. 

(a) last of all, the operations of addition and subtraction 
should be performed. 

In doing steps (in) and (iv) shown above, we should remem- 
ber that the sign-rand x apply only to the "numbers following 
them. 

§22. Illustrations. 


1 . 

2 . 

3. 

4. 

5. 

6 . 
7. 


$ of 3H-2£=4x-|+f=H-f=3. Ans. 

8— 2£ of 2^8-lxV 5 =8—5=3. Ans. . 

2| of §xf of 2§=| xfxf xf= 1 ^=4^-. Ans. 

TO' d - « Of -jo— (t X -jo) ~j~ (| X x(j) 


-I 2 +tg=-X 2 X V 6 Ans. 


-|x3^2|=fx- 1 #xf 2 =:i§|. Ans. 

X 2| =| x x 3 u X #==£. Ans. 
§^of 2|=|d-(%°-X- 1 #) . 


y 


=#-b8=f x|= T |. Ans. . , 

8- yd-3^-^-2|=f x^oXxl— T 2 - Ans. 

Note. The result in 7 and 8 is the same, . Observe carefully the 
difference in solution of Examples 6 and 75above. 
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Example 1. Simplify:— 

13K6| of of 

Sol. The exp. ~ X x%) +f — (f X f ) -~f f X . 


40 • ij.8 5 

= 3-~ 5 +3 


40 v l4-8. 

— S'- A JT a 


3 " 


25 v 10 
T4 X 3 
5 y 14 y 1_0 
2 b A 2 f> A 3 


1 

3 


15 

:s 


0. 


Ans. 


Example 2. Simplify; — 

8§— i i-r(l+A) K3(l-|’of 2\). 
Sol. The exp.=8§ — { J-f- 13 )--=-3(X — 


f— < 

+ ^ 

! 

WO 

GO 

1! 

-3(1 -if). 

17 _• 3. 
~ 8 (i E-“lc 


8 5 —A 7 v 1J* 

Pti 12 X '3_ 

— X5 '.5 — 1 o 

°t> / y — A XS- 

Ans. 

REMOVAL OF BRACKETS. 


§23. A pair of brackets may be removed if it is preceded 
by the sign •*-}-” without changing the signs of the terms in- 
side them ; thus 8+ (2+3— 2) =8+2+3— 2—11. Aris. 

But if the pair is preceded by the sign of every 

term within the brackets is changed, f.5., + to — and— to+ ; 
thus 8~(2+3— 2)=8— 2— -3+2=5. Ans. 

In a long expression in which different kinds of brackets 
are used, less comprehensive brackets are removed first and 
then more comprehensive .ones. Thus in the expression 
9--[ 8— [2+4— (3—2) ] we remove first the least com- 
prehensive or the innermost brackets ‘( )/ After removing the 
innermost brackets the expression stands thus: — 

9 — { 8 — [2+4 — 3+2] £■. ' - 

Now remove again the innermost brackets '[ ]’ as 

9— < 8— 2— 4+3— 2 y. 

Now we have only a pair of brackets. Remove this pair 
also and the expression=9— 8+2+4— 3+2=6. Ans. 

Example 3. Remove the brackets and then simplify 
expression 2+ ^ 3 - [5 - (2 +4).] y. 
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Sol. The expression =24- 3— [5— 2-4] y 

■ =2+f 3— 5+2+4 y 
=2+3 — 5 +2+4=6. Ans. 

Example 4. Remove the brackets and then simplify the 
expression 14+1 2f-[f+(f-§+f)J y 

Sol. The exp. = l4+f 2J~[*+(f-|-*)] y 

=h+x 2:}-f-t+i+n ; 

• ~i*+2*-f-*+t+i ■ 

=3+f+f— §— f +f+i 
_o , 12+8-18-20+9+3 

_d+ __ 4 „ 


= 3 


32-38 


24 

=2||=2f Ans. 
EXERCISE -38. 


2 + 


32+24—38 

24 


1. 

4 .of 24+44. 

2. 

3. 

5f of 2fx f A 1 X V 

4. 

5. 

f X 2f -r | of A- 

6. 

7. 

f+-2fof 2f X 1 £s 

8. 

9. 

1 l4-r-5ix | — 1 + 5+ 

10. 

11. 

2f X 14 -rlf of 2§. 

12. 

13. 

2f of 14 — If x2|. 

14. 


5 9 _i.ll n f 3. 

8 01 T 0 ~T 2 01 »' 

l|-f-2#x54 Of 4+ 


9 i+l+|of^- 5 -|+li, 


15. (i+A+ a i“ix A of *) + ( 1-i of A-A ° f ss-A of * 
16- (H-y-.+ l|+lil-5)+(|+i). 

17. f If of 26 1- of (I-f) y xf 2| of (4^-3|) of f|fo k* 

18. (If of 2-f— 3f§) X (5f of 44— 3f of 3+ x-ff- oi^-Xh 

■IQ 2 9.47 ■ nos vzii— 1920 

19. 1(1X7 ~TTo 7 x UT^ • SOS • 

20. (2J-lf)-(-(4of H+6x})X(5-f)^(i+f)+|. 

21. (2+J4--J+T2+X3‘+I i s)^'9+i+i+i+5). 
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Remove the brackets and then simplify:— 

22. H+-! 21— FJ-(I-H)] y 

23. 7~{ |+[2 i-(H-i)] i- 

24. S-^2i+[3i-(5J-2iTTI)] )■ 

as. 7j+i T s-:i+(ifii-fi+ s i)] y 

COMPLEX FRACTIONS. 

§24. Complex fraction as defined in Art 4 is one in which 
the numerator or the denominator or both are fractions. 


Thus -4, -4-, 44 


5J 


r, 

G 


8| S+f 


1 i 3. 

are all complex fractions. 


The numerator is separated from the denominator by a 
thick line. 

* 

Note. A complex fraction is read by using the word by for divided 
by between the readings of numerator and denominator. 


Thus,- 


•A 

2 


is read 


by 


§25. In the sum of a whole number and a fraction, when 
the fraction is either complex or simple, the sign of addition is 


sometimes 


omitted, as in 7- 


4— which really means 74- JL 
4 4 


and in a product when one of the factors is put within brackets, 
the sign of multiplication is often omitted as in £ (§ —i}-), which 
really means £ 

' §26. Complex fractions are simplified by the- application of 
the same rules as simple fractions and are reduced by regarding 
them as the quotient of the numerator divided by the deno- 
minator. 


Example 1. Simplify the complex fractions given in §24. 


Sol. 1. 


2. 


-8=|x| : 


'Ik 


Ans. 




\T J 

^ote the difference between tlie two solutions. 
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n 


3. 

4. 

5. 


% 

51 


VU1.GAU VUAv'liv,;,. 
4$_i_ 5 — n v <' — tt n - 

■j. ' is “ 'i x t» — r. — ‘ Ann. 


i i*3 i n 

- I 4 — X2__13_^.41 _lri y«^., r , 

sTi — 41 “ 1 2 • 27 - 12 X .{7- T* . Ann. 
in « 24 

Or thus : — Multiply the numerator and denomimi 
the L. C. of the denominators 3,. 4, 6, 8, i.c., 24. 

. Ans. 

•• £+& 20+21 ** 

This step is, in many cases, very short and convenient 

i_L3. 0 f 2| 51 — 4 £— X 

Example 2. Simplify — g ^ - x _L 5 a^gv~l 

T2 Y A +TXT °4 • ^5 
1 i 3y s 31 v- 7 1 * 

m x 5v .-F x J!l / ii 
Sol. The exp. — — 5 a x isr i 23y h 

TV 7 ~Tl ‘ “7 A 2 S' 

— 1 


1>V 


1.4-2 5— 4- 

> 1 y ° J 


— 1 


’ST -B+ 2 

~T x — 1 

XT A iso 

«4 XT 

= If+f7 X lX^-l. 

= 1-1=0. Ans. 

EXERCISE 39. 


Simplify : 

2\ 

1. 15 


5. 


o 
«. • 


12 . 

14 . 



3* 


4f 


54 


05$ 


4fc2|- 

^f+2J - 1* 

111. 

2 TS 

... Til 

o L i • Qi ’ 

12 'T) 2 


4. 

8 . 


51. 

04 


5f-3f 


Ql 


10. -j 


i 

I; 


-?r of 4 of 4 


11 . 


151+6 — | 


^ + T2 


24- V. 


8-8 X ~f-+h 13 * 

Z 55 5 


IT of 21 of 3| of 


31 of 2-^1 


1+H-l— i-xa - 5 - -t±i 


l-4-i 
a . I> 


; ilt X 1- 

1 ^ •! 
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15. 

16. 

17. 

18. 

20 . 

21 . 

22 . 

23. 

24. 

25. 

26. 
27. 

29. 

30. 

31. 

32. 


83,-11 _ 


ARITHMETIC MADE EASY 
1 


4 

5 


f+1* 


.U ‘ 5. 


. I 

6 


1 ' 


1| 


■+«+ f -1)^1 of of 2f. 


34 


(4 1 1 I) x (3| -|) - (134+74) of 

•* u 


24-11 


4 + 


x 4 y “ y I 5 IQ 4 I 9 

4 of 11+6x1 i+J ' »" 4-gofSJ 
9x5 14}. 


2_UJ 
o i 4 


^of4i~24 


U* 


o 

12 




+H °f 




14X3 


15 


1+24+3K , 551-Til 

!+f+4§ l x f of 13§* 

7-| ( 1H— 2|_ 

64'TTFf2f 0x5 2T *‘ 

17 

7 v 2 021 • n IS! 

7_|„2& A 2193 • To/" 

“tr| of 2 ^i3~3g +3 ^ x 
of t rj -§ of ~ 3 

2'i 3i4_9^ ' u To • 20 


JIT 


-f Of 4 


4 of -M+of 5 


xl+fe of 31— (4 Of 14-4) 
(45 — 1 4) X (3-4—1) nf 3$ 


134+74 


;n qi 
- of~| 28. 5- 

1 tr 


O X 


94- If 
2+14(2+1 4) 

f 4+2(2+ +4) 


s 

T‘J 


I 


1 if oi +T 1 

j- — 4 °f • 

% 2 

i_S of-—.. 

( 4 3 1 

~S T 


i " ° 3 — If 


T . 3-r 


. fi 
8 


la_ 

47* 

21' 


ri 


§++ I Hrf of (, rf xs ® } 

i? 4- i 0 + 5 

/' ll of ^—r+y N x 4 

V f Of lg-H* / .“ 


iB 


5. of 4 

fi Tx* 


/ 
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33 | of ^t) + T7 x 4+3 on 

£xif-U-j§ t-f 

34. 6 ±dS_2^±L4l+ litik£L2i X 3». 

54~4| |X3fx5f^-3£ 

li±4)±iiziI-^ 1 B+*_i of i 
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35. 


36. 


37. 


38. 


i.i 

9 


T2‘ 


2 l n f-7-4-R R 4 

3 S Ot j-r-$ Tl TT 


-1 

7 


J-L 
2 • 3 


-H__1_U, 

7 IS * 3 1 TT - 77 


1 5 _L. S 


jonfdL sLt y HH(H) 

.HMA+l) (1+W 

3 + 4+j - + ^wQl • T g + ^o-1?! . 


39. -^3f+ 


fT;S~5 - ^ 

■i 7* 

1 TT 


15-l-U^ 


40. 


41. 


7 ' 9f-8£ 

TT (•& of 2f + 1 o j If) , 1 


T+ 


'* T of 3— T V of 5| 


_ xIl-xi|- T \” 

1 3 +2 4|±|Lof^ | (3ix5|)-V+3»+i } 


CONTINUED FRACTIONS] 


§27. The fraction of the form of — 


_is called 


1+ 


l+§ 


a continued fraction. The method ; of solving such fractions., 
will be best illustrated by the following solved example:— 
Example 1. Simplify the continued fraction 

1 


Sol. The fraction = 


4 4- 

1 

+ "T 

9 

1 

“ 1 B ' 

1 12 

' 

4- 

b 1 ; 


7 



m 


ARITHMETIC MADE EASY 

1 


[CHAP. 


4+^ 


1 


2 - 3 £ 


4+- 


2 

T 


XT=i 4-=* Ans - 
-2 


4+ 7 


* A 

■fiulo. Begin at the bottom and work upwards. 

§28. To convert a given fraction to a continued fraction. 

. o Tlie Rowing example shows how we convert a fraction 
to. a continued fraction with unit numerators and with ah 
signs positive. > 

Example 2. Convert to a continued fraction. 

Scl. The fraction * 1 



which is often' written in the form 

1 1 1 , 
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rnj 


Simplify (1 to 12):- 

1 . 2 + L— 


EXERCISE 40. 


2 . 


3. 


1+1 

1 


4-- 


I 


1 


5. 1 + . 


l — 5 
1 TS 


4+- 


n 


7. 


2 + 


9, 


2— f 

1 


2 + 


1 


2 + 


2 +£ 


11 . 


4- 


3+ 


1+1 


13. Bivifier- 


10 + 


2+^5 

1 


• 2 +- 


4+J,. 


«L 9+ 


1 


1- 


8. 1— 


7+| 

3 


3 


6 - 


3 


5—| 


m 9+. 


4 


2+ -2+S 


12 . 


2 +. 


4+- 


5- 


7 - 


of (71-31) -fey 11+ — 1 
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Simplify:— 

14 . 10f-(5j +4 2 9 o) 


15. 

16. 
17. 


10 3 ( 2 f— Ts )~ 7 6-f- 




6 - 

0 


+: 


y "I 22 0 f 3 
X A 27 OI 5 6 


H 

4 + TT TT*‘ <*> 


' 1 1 

4 



. . X 

l 

6 

2- 

1 



1 15 


1 


\ 

6+— 

1 



6- 

l 

6 


6 



1 

1 1 

1 + 

+1 

5+ 6 ' 


Convert ^ to a continued fraction. 


§29. Application of fractions to compound quantities. 

Study the following examples very carefully. They are 
very useful in solving questions of practice. 

Example 1. Add together Rs. 15, 3a.7\p„ Rs. 18, 9 a. 5 \p., 
Rs. 2, 3a. 6%p. > - 

Rs. a. p. 

Sol. 15 8 7| i+i+5=g=llt- 

18 9 5£ Put down p . and carry on 1^. 
. 2 3 Now proceed further. 

36 5 Ans. 

Example 2. Subtract .-€17, Ss. 5|- d. from £19, 7s. 3§d. 

£. s. d. Here f is less than f , therefore add 
Sol. 19 7 3§ 1 to making it ^ . 

' 17 8 5 I Now Put down f<7. 

1 18 9|. Add. Id to od. and proceed further. 
Example 3. Multiply Rs. 5, 7a. 6f \p. by 29. 

Rs. a. p. 

* Sol. 5 7 Gf v 29=7x4+1 

7_f x7= 3 (3 5 =5g-, put down § and carry 

38 4 1 1A on 5. Now proceed further. 

4 ■s'X 4= 1 3°=3^, put down £ and carr} 7 on 

153 3 ,11+ 3 and proceed further. 

5 7 6 % 3 -+I=r= 1 £> put down carry on 1 

158 11 *6i and proceed further. 
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* 

Example 4. Find the value of § of Rs. 3, 5a. 4 ft. 

Rs. a. ft. 
8)3 5 4 


Sol. 


Rs. a. ft. 
3 5,4 

7 


Or 


0 6 8 
• 7 


Example 5. 
Sol. 


Rs. a. ft. 
7 8 9 
3 

4)22 10 3- 


8)23 5 4 

2 14 8 Ans. 2 14 8 Ans. 

Simplify Rs. 7, 8a. 9ft. x 5%. 

Rs. a. ft. Rs. a. ft. 

7 8 9x51=1 8 9 


37 11 9 

5 10 6f 


• . 43 : ;6. 3-f 

5 10 , 6|=| of R S . 7, S a. 9ft. ■ 

Example 6. Divide Rs. 13, 10a. 8ft. by 2£ of 
Sol. V 2-J-of 

Rs. 13, 10 a. 8^.4- 4 #=Rs. 13, 10 a, 8ft. xft 
Rs. a. ft . 

= 13 10 8 .... 


Add 

Ans. 


42=6x7 


6) 68 5 4 

7) 11 6 2§ 


1 10 ft.'. Acs. 
Example 7. Divide £56, Is. 5 %d. by 24. 


Sol. 


£. 

4)56 


s. d. 
7 


5| 


24 6)14 1 10if 


Rem.=.l-§==% 3 -; 
- l #^=3#xl=||, ... 
Rem. =4 ^| = Ajtj 1 - 


2 6 11^' , Ans. 


Add together : — 

£. s. d. 
1. 15 7 3§' 

. 16 3 ' 4| 
18 2 3| 


EXERCISE 41. 


■ «■ £. s. d. " 
2. 21 9 3| 

15 4 6ft 
15 3 3ft 


3. 


Rs. d. ft. 

8 7. 4-| 
12 13; 3ft 
16 ' 4 74b 



9 
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mds. sr. 
4. 21 15 
56 18 
18 25 
16 21 


ch. 

q 1 
32 

°9 

7 Jb 


5. 


ton cwt. qr 
78 16 3Z- 

15 12 

16 ' 13 
12 7 


6 . 


7 s 

— T 5 


roi. fur. p 0 
37 2 35-? r 

18 3 
16 4 
23 3 


IF 

1 61 

35 * 


38 H 


Perform thTfoilowing subtractions : 

£. s. Rs. a. •A. 

7. 48 5 7 1 8. 21 7 4i 

19 6 8% 15 9 

10. Subtract 18 mds,2f5in2nE'Yr om jjg-^gS 


9. 


yd- 

36 

18, 


ft. 

3 

1 


m. 

70 

'w 

9 * 


7^ chk. 


Simplify : 

11. Rs. 5, 12«. 9 p. x |. 12. 

Rs. 21/ 11a: 9^x1^. 14. 

20 mds. 15 srs. 8 chk.x£. 

16 mds. 21 srs. 8 ehk. x If 
5 tons 10 cwt. 3 gr. X If. 

12 tons 10 cwt. 2'qr. xl|. 

Rs. 9, 10a. 8^.xl§. ‘20. 

28 mds. 21 sr. 7\ chk.x5|. 

16 tons 12 cwt. 3£ qr.x9|. 

21 tons 13 cwt. If qr. x 7J. 

15 yards 2 ft. 3| in.x3£. 

24 yards 1 ft. 7} in. x2f. 

Rs. 307, 4a. 27, 

Rs. 173, 5a. 4p.~ 20|. ’ 

12 mds. 27 srs. 8 chk.-Mf. 

13 mds. 21 srs. 7 chk.-^5§. 

18 tons 11 cwt. 3| q r .-f-5J. 

11 tons 18 cwt. 2 qr. 21 ]b.^9|. 


13. 

15. 

16. 
17. 
18 
19. 
21 . 
22 . 

23. 

24. 

25. 

26. 
28. 

29. 

30. 

31. 

32. 


Rs. 9, 13a. 4p. x 
Rs- 24, 13a. Sp. x lj~. 


Rs 16, U„. 7>fi.x5l 


Rs. 45, J 3a. 


Rs.21, li“ f 5 S- 16 ' I2a - 8A * '* 01 1S - V- X I T t Oi 
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34. 
3a. 4p. 
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§ of Rs. 3, 5a. of Rs. 21, 14«.+fr of Rs - 47, 

jgg. 

~ 7 'C' 0 ^ 4“ s’ £140, 10s. 6d.-j-2|§ of half a guinea. 

. * ~s 

36. | of 3 mds. 34 srs. -ff of8mds. 9 srs. -j~f of 
3 srs. 12 chk, 

sB'y' ^ 2. 9^. •f' 5 ^- of Rs. 74 of Rs. 9, 4a, 

38. £||-f -£ of 2 guineas— f of 3s. 9i.-J-f of Is. 

39. (24-31) of £ 3, 6s. + (I)* of 27s.-3%~of 5s. 


foff~10i : SifxSJ- ofRs - 


50 


§ 30. To express one concrete quantity as a fraction 
of another quantity of the same kind. 

Rule. By dividing one concrete number by another concrete 

■number of the same kind we get an abstract- number which 

may be an integer or a fraction. To find this number reduce 

both the Quantities to the same denomination and divide ' the 
» * 
first by the second. 

Example L Express Rs. 2, 4 as a fraction of Rs. 9, 

. n-'r .. Rs. 2, 4 a 36a. 

Rs. 9 144a. 

Ans. 

Note. A beginner makes a mistake by dividing Us. 9 by 
Rs. 2, 4a. 

Example 2. Express 2 mds. 27 srs. 8 chk. as a fraction 
of 8 mds. 2 srs. 8 chk. 


Sol. The fraction— 


2 mds. 27 sr. 8 chk. 


8 mds. 2 sr. 3 ehk. 
1720 c&k. ■; to ; 


-1 


5160 chk. 

Not©. We can solve the above . .example by reducing each com- 
pound quantity to .the fraction of ' the highest denomination thus 
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2 mds. 27 srs. 8 chks.=2 mds. 27| srs. 


=2 


55 

2x40 


or 2^4- mds.=^ mds. 


[CHAP. 


8 mds. 2 srs. 8 chks.=8 mds. 2\ srs. 

=8 2^40 ° r 8 ^ mds -=T 2 o rads - >. '• 

The required fraction=^|-^- 1 5§='^|-x 3 : 2 3 - Ans. 

Note. We can make the statement of such questions in a number 
of different ways. For instance we can state the 1st example in the 
following ways also 

1. Express Rs. 2, 4a. as a fraction of Rs. 9. 

2. Reduce Rs. 2, 4a. to the fraction of Rs. 9. 

3. What fraction is Rs. 2, 4a. of Rs. 9 ? 

4. What fraction of Rs. 9, is Rs. 2, 4a. ? 

' 5. What part is Rs. 2, 4a. in terms of Rs. 9 ? 

6. Express Rs. 2, 4a. in terms of Rs. 9. 

7. Find the measure of Rs. 2, 4a. in terms of Rs. 9. 

8. Find the quotient when Rs. 2, 4a. is divided by Rs. 9. 

9. Find the ratio of Rs. 2, 4a. to Rs. 9. 

10. How many times is Rs. 9 contained in Rs. 2, 4a. ? 

11. How often is Rs. 9 contained in Rs. 2. 4a. ? 


Example 3. 


Simplify 


Rs. 2, 5a. 6 p. _ 1 hr. 16 m. 46 sec. 
Rs. 3, 12a. 2 hr. 7 m. 55 sec. 


Sol. The exp. 


450^-. 4605 sec. r> a 

~720p7 7675 sec. 


Ans. 


Example 4. Simplify 


Rs. 9, la. 1 sr. 9 chk 

Rs. 17, 13a. 5 sr. 15 chk. 


Sol. The quantity 


145a. _25 chk. 
“285a. 95 chk. 

_ 145_25 
=*2S S’ .95 

_29 'r> 14 

-tr TH— 5 7- 

EXERCISE 42. 


1. Express 5a. 4fi. as a fraction of Re. 1. 

2. Express 1 3a. 4fi. as a fraction of Rs. 5. 

3. G Express Rs. 3, 10a. 8fi. as a fraction of Rs, 11. 

4. Reduce.Rs. 5, la. 4 p. to the fraction of Rs. 7, 10a. 
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5. What fraction of Rs. 21 is Rs. 5, 4a. ? 

6. Find the quotient when Rs. 5, 8a. 9fi. is divided bv 

Rs. 15, 8a. 6p. . 

7. What fraction is £6, 13s. 4d. of £10 ? 

8. Find the measure of £25, 16s. 8d. in terms of £41 
6s. 8 d. 

9. Express 15 mds. 27 srs. 8 chks. in terms"' of 25 mds. 

4 srs. _ 

10. IFnv many times is 8 hours 40 minutes- 20 seconds 
contained in 2 hours 10 minutes 5 seconds ? 

11. What part of 8 miles is 1 mile 586 yards 2 feet ? ■ 

* 

12. Reduce 3 miles 110 yards to the fraction of 8 miles 
176 yards. 

13. Express 4 cwt. 2 qrs. 7 lbs. in terms of 14 cwt. 7' lbs. 

14. What is the ratio of Rs. 12, 13a. 4$. to Rs. 19,10a. 

8 p. ? 

15. What is the ratio of £15, 16s. 8d. to £213, ,15s. ? 

16. Reduce £ of Rs. 2, 10a. 8^>.+| of Rs. 3, 5 'a. 4p. to the 
fraction of Rs. 10, 13a. 4p. 

17. . Express ^ of aguinea-ff of £l-f- 3 5 5 of ls,+^ of Id. 
as the fraction of £ 24, 3s. 

18. Express § of Rs. 3, 8a. -ff of Rs. 5, 4a.— § .of. Rs. 10, 
8a. as the fraction of Rs. 39, 8a. 

19. Express § of 8J mds. -f-jx of 5| mds. — f of 4£ mds. 
as the fraction of | of 23 mds. 

20. Express 8| days of f -5 J- days of f +6| days of f as 

the fraction of 8| days of xx- 

In the following examples express the former of the two 
quantities as a fraction of 1 the latter : — ■ 

21. (8f — 3§) pf £5, 9s. 11 Id. ; -4 of £30, 13s. 2f l " 

22. of £lJ-}-f of 5s. 4d.— 8| of~- of 5s. 8%d. ; 2s. 

|f-of | of 5s. ; | of 27s. 


23. 
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24. Simplify 

(~^fl Of | f 

25. Find the value of 


3 tons 3 cwt. 
9 cwt. ' 


2| of 11s. 4d. 


2f 12s. 3d. 


12 x ess) +f Mj 

26. Simplify 

4~£ 13s. 5^. . 2 /n_i«\ r f 3 tons 3 cwt., 

+5 9s.ToJ. • 4 tons 3 cwt. 

27. What fraction of a ton added to ^ of 2 cwt. will 
make it equal to 1 cwt. 2 qr. 11 lbs. ? 

3^ 


= 3-f 
I'T'IT) 


% 


28. What fraction of Rs. 29, 12a. must be added to 


41 


of (3f+ 1§) of Rs. 6, 9 a. to make the sum equal to Rs. 32, 8a. ? 

29. Find the weight which is tke same fraction of 
15 cwt. 2 qrs. 13 lbs. as £1, 11s. 10 Id. is of £3, 10s. 1 ^d. 

30. What fraction of Re. 1, \3a.1p. must be added to 


3 1 

-|-of (f+t) of la. 4/).' to make the sum equal to Re. 1 
2 s 

31. Express of 3s. 6 of £ 11, 7s. 6 d.—% of £4, 
17s. 4d.-\-\d. to the fraction of Rs. 12 when one rupee=ls. 6 d. 

32. Reduce £ of Rs. 30, 6a. 6/>.+§ of 13a. 9ft.— }; of Rs. 2. * 
9a. 4ft. to the fraction of £5 when one rupee=ls. 4 d. 


§24. G. C. M. and L. C. M. of Fractions. 

The theory of the G. C. M. and L'. C. M. of whole num- 
bers is also applicable when the given numbers are fractions. 

Rule. If the fractions are of the same denominator, 
find the G. C. M. or L. C. M. of the numerators and ftut it 
above the denominator. But if the fractions are not of the 
same denominator reduce them to their least common denomi- 
nator and then find the G. C. M. or L. C. M. of the new 
numerators and write it above „ the cbmmon denominator. 
Thus— 

Example 1. Find the G. C. M. and L. C. M. of af.li-M* 
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Sol. The fractions have the 
G. C. M of the numerators =5, 
and L. C. M. of the numerators =30. 
.\ the required G. C. M. 
and „ -L. C. M. 


same denominator. The 


5 5 

12; TS’ 

C. D. 


Ans. 

=#3 or 1^% Ans. 

Example 2. Find the G. C. M. and" L. C. M. of 
and fjr. 

Sol. The fractions when reduced to their L. 

' — iiT nnrl 5 

FF- gu ana f<j- 

G. C. M. =JL and L. £. M.=|~ or §. Ans. 

F on the examples solved above we can .deduce the follow- 
ing rules also: — 

(i) the G. C. M. of an} 7, number of fractions 
G C. M; of numerators 


L. C. M. of denominators 
(it) the L. C. M. of any number of fractions 
L. C. M. of numerators 


G. C. M. of denominators 

Note. When the given fractions are not in their lowest terms 
they must be reduced before applying the rule. 

EXERCISE 43. 


Find the G. C. M. and L. C. M. of: — 


1. 

5 7 15 

15* 1?> 15- 

O 7 14 2l 

"• 3o» i'o* 

3. 

9 15 21 

3 S’ FF'_3S_- 

4. 

5 8 5 

15 > 51’ TF‘ , 

K 7 lO 2.1 

T3> FT’ to- 

6. 

7> %' if- 

7. 

'j i if is ii 
ot, 51 FO* 

ft 13' ?1 35 

IT* FI’ 51’ 

» . 9. 

Fb 

o 5 4 5 

H’ 1I» FF- 

10. 

One pendulum ticks 57 times 

in .58 seconds, another 


60 S times in 609 seconds. If thev' are started together, how 
often will- they have ticked together in the first liour ? 

11. What English sum of money -can buy an exact num- 
ber of rupees or dollars ? Re. l = ls. 4 d. and 1 dollar=3s. 8 d. . 

12. One sixth of the number of books in a librar} 7 consist 
of Mathematics, § of the remainder of Fiction, f of what still 
remains of History and the remaining books are on Science. 
What should be the .least number of books in the library to 
satisfy these conditions ? ■ . 

13. 5 competitors start together and continue running 
round a circular course if miles in circumference. They run at 
the rate of 2, 3, 4, 5‘ and 6 miles an hour respectively. . How 
soon will th6y all be at the starting place ? 
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14. One Imperial maund=82f lb;, avoirdupois, one 
Madras maund— 26^-f lbs. avoirdupois. ' Find the least number 
of pounds that can be expressed as an exact number of Impe- 
rial and Madras maund. 


IggTSome Important Typical Examples in Fractions. 

Study the following examples very carefully: — 

Example 1. - A man owns § of a house and sold of it 
for, Rs. 250 : find' the value of the house. 

Sol. The portion he sold = J of F. 
v he sold i for Rs. 250, 

the value of the whole=Rs. 250x5— Rs. 1250. Ans. 

Example 2. A person bequeathed his property to his 
three sons thus r to the first -§ and to the second £ of the 
remainder and the remaining property worth Rs. 1500 to the 
third ; find the value of the property, 

Sol. First boy’s share . ■=§ 

Remainder = 1 — f — ■§ . 

second boy’s share —l of ? = T 

Now remaining property . — 1 — ■= |- 

v § of the property is worth Rs. 1500 

whole property is worth Rs. 1500 x§ ' ' , 

=Rs. 3750. Ans.~ 


Example 3. One-seventh of a sum exceeds its one-ninth 
by Rs. 192 ; find the' sum. 

Sol -J — A— •. 

7 O <i3’ 

of the sum— Rs. 192 

the sum — Rs. l§2x ^—Rs. 6048. Ans. 

Example 4. A man was given y| of a sum and was asked 
what the sum was. ' He multiplied the given sum by yF and so 
got the answer too little by Rs., 115 ; find the sum. 

Sol. Suppose the sum — Re. 1 
the sum given , — Re. 

V- the answer found , = xTI— Re. 411 
.the diff. : ' =l-M=Re.^/ 

^e actual sum = Rs. 115X 1 ## =Rs. 720. Ans. 
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EXERCISE. . 44. - ■ 

1- of an estate is worth Rs. 501 ; find’ the value of the 
whole estate. 

2. § of an estate is worth Rs. 125, 5a. Zp. ; fihd the value 

of -£ 2 of the estate. 

.3. A man owns o f a building and sells f of it for 
Rs. 948 ; find the value of the whole building. 

4. A had some money-, he spent § of it and found 
that § of the remainder is equal to Rs. 13, 7a. 4p. ; find the 
amount he had. 

5. Peter spent | of his money and found that f of the 
remainder is equal to Re. 1, 8<z. What amount of money 
had he ? 

6. A has Rs. 1-4, 7a. 11^. with him which is 3f times of 

B's money ; find the amount of B. ‘ 

7. A man divided some apples among three boys ; to the 
first he gave -3- of them and to the second § of the -remainder, 
and to the ^third, the remaining 10. How many apples 
had he ? 

8. A person distributed some monej^ among 3 beggars ; 

the first got -5 of the money and the second f of what was 
then left and the third got 4a. only. What did the first and 
second beggars get ? ' : 

9. If a person gets a bequest off of an estate of 2000 
acres, and sells f of his share, how- many acres dees he retain ? 

10. A person willed that the elder son should get | of 
his property, the vopnger £ and wife A. The remaining pro- . 
perty worth Rs. 2000 is utilized in opening a public library; 
find the value of the propert}c 

11. A person divided a piece, of land among his three 
sons thus : he gave 16| acres to the first. } of the whole to 
the second and 1 to .the third. How many acres did he divide ? 

1-2. A father divided a piece of land among his three 
sens thus • he gave 35 acres to the first,. of the whole to the 
second and to the. third as much as to the other two together; ■ 
how. many acres did the third get ? 
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13. A person bequeathed his property to his three sons 
thus : f of the property to the first, §• of the remainder to the 
second and to the third Rs. 2000 more than to the second. 
What is the value of the property ? 

14. A person sold § of £ of § of an estate for Rs. 501, la. 
ip. ; find the value of § of it. 

15. What is the least number which when divided by 
§, 3pjr gives a whole number as quotient in each case ? 

16. What is the greatest amount which is contained an 
exact number of times in both Rs. 15f and Rs. 18f ? 

17. Find the greatest length that is contained an exact 
number of times in 51 ft. and 9£ ft. 

18. Four bells begin to toll together and toll respectively 
at intervals of 1£, If, 3£ and seconds. What time will 
elapse before they all toll together again ? 

19. A man owns £ of an estate he sold 0 f 

2t~v f value of -^ 2 of ?|of the estate. 


-TFT of it for Rs. 960, find 

20. There is a stick, of which is red, black, GG 
yellow, orange, blue, white and the remaining 302 
inches of violet colour. Find the length of the stick; 

21. What sum is that, f of £ of which is £ of 
Rs. 5. 10a. ? 

22 . 

23. 


§of 


Find the length, of which is § of 1\ of 16£ yards. 
Find the sum of which is (4£l — 10||+9^ — 

of 8 p. Find also what fraction it is of fa of Rs. 6. 8a. 

24. In a book on Arithmetic an example was printed 


thus : "add together -L., -i- , —g” denominator of 

one fraction being accidentally omitted. The answer given at 
the end of the book was ££. Find the missing denominator. 

25. For two parts of an examination there are 572 
candidates, of the number entered for part I, and for 
part II, how many entered for both parts ? 

26. One-fifth of a number exceeds its one-seventh by 54 ; 
find the number. 

27. A boy was given £§ of a sum and was asked what 
the sum was. He multiplied the given sum by .and so got 
the answer too little by Rs. 83, 5 a. 4 p. ; find the sum. 



CHAPTER VIII, 

DECIMAL FRACTIONS 

§1, In a number like 3333, you know that the local value 
of 3 decreases ten fold at each step from left to nVht 
First 3 on the left indicates 3000, ° 

Second 3 indicates 300 ' 

Third 3 „ 30 ; 

Fourth 3 3 

If we place a dot (caMed the decimal point) to the right of 
the unit's figure and then write another 3 as 3333*3 the value 
'of this last 3 will also decrease ten fold, i.e„ it will represent 
three tenths and another 3 will represent three-hundredths and 
so on. The following diagram will make the method of nota- 
tion clear: — 


•+J 

0 > 

thousands. 

hundreds. 

tens. 

units. 

V 

tenths. 

hundreths. 

thousandths. . 1 

■ 

• 

o 

■+■> 

o 


2 

3 

5 

4 

n 

i 

3 

5 



2000 

300 

50 

4 

7 

ru 

Ttfe 

1 ■, ■ 

1 


The number indicated above is “two thousand three hundred 
fifty four and seven-tenths, three-hudredths, five-thousandths” 
and is read as two thousand, three hundred, , fifty- four decimal 
seven, three, five. Thus the above number is written as 
2354*735. ' 


Note. In reading 1 the figures after the decimal point they ara 
read in order. Thus ‘735 is read as “'decirnal seven three and five 
and not as “decimal seven hundred and thirty -five. 

The number expressed in the above notation is called a 
decimal fraction ; because each figure to the right of the 

decimal point indicates a fraction having 10 or some power of 

ten for its denomintor. Hence the definition 
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Definition, A decimal fraction is a fraction which has 
ten or some power of ten for its denominator. 

5-24=5+ T g4- I + J . 

Note 1. The decimal point is always placed towards the top of the 
figures and not in the middle. Thus 6 9 is six decimal nine and 6.9 is 
6X9. The boys should note the difference very carefully. 

Note 2. Number of figures after the decimal point is called the 
number of decimal places. In 5'24. there are two decimal places and 
in 5*024 there are three decimal places and so on.' 

Note 3. The part to the left of the decimal point is the integral 
part and to thexight, decimal part. Thus in 5*24, 5 is the integral part 
and 24 is the decimal part. 

EXERCISE. 45. 


Read the following:—* - 


1. 

*1. '2. *01. 

3. 

*001. 

4. 5*2 

5. 

5*02. 6. 5*5502. 

7. 

16*789. 

8. 16*0789. 

9. 

13*7089, 10. 3*0025. 

11. 

30*0025. 

12. 30*2005. 

Express into vulgar fractions as 15-02=15+ 

TOT» : — 

13. 

7*125. 14. 8*034. 

15. 

12*003. 

16. 16*203. 

17. 

20*0025. 18. 15*1354. 

19. 

7*0105. 

20. 21*1205. 

Express as decimals:— 




21. 

Six tenths. 

22. 

Six hundredths. 

23. 

Six thousandths. 

24. 

Six ten thousandths. 


25. Five and three tenths. 

26. Fifteen and nine- tenths and six thousandths. 


27., •xo'+Tbd* 

96 o j 5 i „ a 

av - I5o r T(JooTIo(J(j(j' 

21 * 54-x^o +T(7oo+ To noo- 

oo. 20 m ioo~Toooo* 

35. 154- I ^+ 3;i7 § T j T7 . 


28. 

30. 
32. 

31. 
36. 


1 5H- 

8 J 7 l o 

To ‘ THoo t~T 015(H)* 
®+Tdb(7+'IoUoo- 


100 I Too o* 

7 yi? i 


.21 

15 


+Toij(7+T(J(T(Jo 


L 8 . 
1 To 


'luooo* 


§2. To convert a decimal into a vulgar fraction. 

Observe the following examples: — 

Example. • Convert *2053, 15*0253 into vulgar fractions. 
Sol. (i) *2053— io+Toob+Toooo* 

_.2000+50+3 
10000 


: tou 5 l?o* Ans. 
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(ii) 15-0256=15+^+^4 


ioBuo 


_ lc ., 200+ 50 +6 

+ ~~Toooo 


-^256 : 
Touuo 


— 150 9,5 fi 
TOooo - * 


Ans. 


— 15-}—; 

Hence the following rule 

Rule. Write down the given number omitting the decimal 
pomt for the numerator and one followed by as,, many., zeroes as 
there are decimal places in the given number for its denominator. 
Simplify the fraction thus obtained, if possible. 

Thus 5-002=^=2|-^ - 


Note. The student should commit to' memory the following results 
*5 = |, -25=1, -75=1, *125=4, *375=f, *625=f, *875=f. - 

§3. Conversely we can convert every vulgar fraction 
having 10 or any power of 10 as denominator into a decimal 
fraction. Observe the following examples : — 

-fh means *3 
T&n » ’ 03 


10 Bo 


*003 


Hetlce the following rule : 

Rule. Put the decimal point leaving as many figures in the 
numerator on the right hand as there are zeroes after.r I m & 
denominator. If the number of figures in the numerator be ess 
than the number of zeroes in the denominator, prefix yiecessary 
zeroes in the numerator . 

Thus y§§-= 12*56 and 4g§§=l*256. 

and 1256 and T ^Mn=’ 0l256 *> tc - • 

Note. This is really a division by 10 or any power of- 10. 

EXERCISE 46 


Express as vulgar fractions in their lowest terms : 


4. 

5. 

9. 

‘13. 

47. 

2i. 


•5. 

•375. 

•0125. 

•504. 

5-029. 

21*375. 


2 . 

6. 

10 . 

14. 

18. 

22 . 


25 

•625. 

•124. 

•054. 

5*625. 

90*5. 


3. 

7. 

11. 

15. 

19. 

23. 


•75. 
05, 
•576. 
•0504. 
16*25. 
90*05. 


4: 

8. 

12 . 

16. 

20 . 

24. 


•125. 

•025. 

•728. 

5*1 

18*75. 

900*55. 


h 
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Express as decimals 
25. 26. xttfr 

29. i§§0. 20. 

23. Togo- 34. 

37. 38. 8iEo'6* 

41. 10000 - 42. locroo- 

45. 10000 - 46. 1000- 


27., -100* ". 28. io 0 - 

,31. -|0. 32. -j^q. 

35 : ‘ 1000 - 36. i00o 

39.' 15iM§0 40. 

43. Xf§§£. 44. ~iooo~' 

4,7 7 4.Q 1Q1 

*'• lUUoo* ^ * TtfiTOoo- 


§4. The following facts should be noted very carefully 

(i) The value of a decimal fraction is not changed by affixing 
zeroes to the right of the last figure. 


Thus -175 =-1750= -17500 etc. 
Since -175 
and '• 7750 
also *17500 
*175 


_175 

— itrou . 

_ 1760. 

— Tuooo' 

1 7500 17J5_ 

loooou louo- 

=•1750— -17500, etc., etc. 


.175 

ToUT> 


(ii) Zeroes affixed just after the decimal joint decrease its 
value ten fold. ' 

Thus 'I =x0 ; 'Ol=i00 » ‘001=1000 etc. 

§5. To multiply or divide a decimal by 10 or any power 
of 10. 

It has been explained that the local value of figures 
increases ten fold at each step from right to left and decreases 
from left to right. Hence to multiply a decimal by 10. 100, 
1000, etc., etc., remove the decimal point 1, 2, 3, etc., etc., 
places respectively to' the right, and to divide the decimal by 
10, 100, 1000, etc., etc.; remove the decimal point 1, 2, 3, etc., 
etc., places to the left. Thus 


•537x10 =5-37 

*537x100 =53-7. 

*537x1000 =537 
*537x10000 =5370 


I537-M0 =15-37 

1537 -M00 =1-537 

1 537 M 000 =-1537 
153-7-MOOOO =-01537 


Note Deficiency of figures to the right or to the left may be 
made up by adding zeroes as- shown above. 
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EXERCISE 47. (Oral) 

Multiply the following bylO : — 


1. 

•1 

2. -01. 

3. 

*001. 

4. 

•0001. 

5. 

1*01. 

P 

h-a 

« 

o 

o 

7. 

1-0001." 

8. 

2-5. 

9. 

2*55. 

10. 25-25. 

11. 

25-002. 

12. 

-15. 


13. -115. 14- *1015. 

Divide the following by 10 : — - 

15. 6-1. 16. 8-25. 17. 10-123. 

19. 1503- 20. 12-156- 21. -153, 

23.. -1425. 24- *01- 25; -001. 

Multiply the following by 100*.— 

27. 1-001. 28. *1001. 29. *01001. 

3l' 15-125. 32. 21*1307. 33. 154-25. 

35. 158-02. 36. 103-002. 37. 103-0002. 


Divide the following by 100:-— 

38. 728-13. 39- 1226*02. 46. 

1202-09. 

41. 

12020-9. - 

42. -1. 43-. *01. 44. 

* 001 . ■ 

45- 

-0001. 

46. 2-001. .47. 20-001. 48. 

200-01: 



’Multiply the following by 1000:— 

* 



49. -02. 50. -01. 51. 

•001. 

52. 

•003. 

53. -004. 54. *504. 55- 

4-03. 

56. 

15-003. 

57. 21-007., ,53. *1002. 59. 

•0012- 

60. 

•00025. - 

Divide the following by 1000:— 

• - 

( , 


61 . -003. 62- -516- \ 63: 

4-123- 

64. 

16123. 


55 18?0-116. 66. 56210-02. 67. 70231-05. 

6$., 212-31. 69. 723-45. 70. 5530 5. 


18., 15-3. 
22. * 1057- 
26. *0001. 

30". 16023. 
34. 123-1. 
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§6. ADDITION OP DECIMALS 

Rule. Write the numbers under one another so that the 
decimal points may fall in a vertical straight line and the 
digits of the same local value exactly wider each other ; then 
proceed as in simple addition. 

Example. Add together 2*05, 15*912, *002 and 21. 

Sol. (1) 2*050 (2) 2*05 

15*912 15*912 

•002 *002 

21*000 21 

3&*964 38*964 Ads. 

Proof: — 

2*05+15*912+*002+21=^+*^§+ TU ft 3 +21 

_2050+15912+2+21000 
1000 * 

t =3 8064^38*964 [Art. 3]. - 

. Note. The student may, in the beginning fill in with zeroes the 
missing power of 10 as shown in solution (1). It may also be noted 
that an integer is expressed as decimal by affixing zeroes in the decimal 
part. Thus 21=21*0=21 *00=21*000 etc. 

EXERCISE 48. 

Add together: — 


1 . 

CM 

o 

© 

*9002, 5*1, 12. 

2. 

■0005, *8, 3-125, 15. 

3. 

15*1, 

15*001, 150*01, 18. 

4. 

*1', *001, 101*1, 10*1, 25. 

5. 

*02, 25 023, 100*2, 117. 

6 . 

124*1235, 1*02, 18*075, 11. 

7. 

*052, 

*5, *351, 54*501, 31. 

8. 

5 01*5607,5*02,5003*24, *8. 

9. 

*72801, *01, *612,556*1 

10: 

137*023, 124*135, *00235,56. 


§7. SUBTRACTION OF DECIMALS 

Rule. Write the smaller number underneath the greater as 
explained in Art. 6 and proceed as in simple subtraction. 

Example. Subract 5*00235 from 11*1. . 

Sol. 11*10000 
5*00235 


6*09765 Aas. 
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Propt n i 


■5-00235 = 1 I 1 o 1 


•'>00 2 35 

1110000-500235 
: 100000 
s f*85»~ 6-097*5. 
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EXEBCISE 49. 


Subtract : — 

2. '25 from -5. 

3. -025 from T. 

5. 12-1 from 121. 

Find the difference of ; 

7. 2*00035 and 15-87. 

Simplify i — 

9. 56— 45-0235. 

11. 43-42-00235. 

13. 

14. 

15. 


2. *45 from '51 . 

4. *078 from *201 . 
6. *8736 from *985. 


> 8. 7*12302 and 8*01. 


41-40*9356. 

121-111-980765. 


10 . 

12 . 

105-34-45*43— 15012— 30-012. 
17*143— 14'01235-f 21*0123-2*123. 
162*0134- *00235— 156*9135 —2*0023. 


§8. MULTIPLICATION OF DECIMALS. 

(i) To multiply a decimti by a whole number. 

Example 1. Multiply 2*35 by 24, 

Sol. 2-35 X 21 =t;§§ X 21 

—49-35 Aas 

There are two places of decimals in the multiplicand and 
so in the product too. Hence tha following rule - - 

Rule. Multiply the numbers as in simple multiplication 
and point off in the product as many places of decimals as 
there are decimal places in the multiplicand. Prefix verses if 
mecessary. 

Example 2. Multiply -0026 by 15. 

SOf. *0026 

15 ' " : 

390 ' 

The number of decimal places should be 4’, because there 
are 4 decimal places in the multiplicand. 

The product =-0390 == *@39. Acs, 
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(ii - T; multiply a decimal by a decimal. 

Examples. Mu.tiply 5-0023 by -00025. 

' Sol. 5 0023 x-0U02S=f8888XTO ?, ixm ' 

“xJodouSufiu^ ‘001250575 Ans. 

There are 9 places of decimals in the multiplicand and 
multiplier and so in the product too. Hence the following 
rule ; 

Rule. Multiply the numbers as in simple multi plication 
and point off in the product as many places of decimals as 
there are decimal places in the multiplicand and the multi- 
plier together. Prefix zeroes if necessary . 

.Example 4. Multiply 12T509S7 by 5 25 correct to 3 . 
decimal places. 

Sol. 121-50987 five decimal places. 


60754935 

24301974 

60754935 

637-9268175 ~ seven 

Since the answer is required correct to 3 decimal places 
the required product=.637-927. • Ans. . 

EXERCISE 50. 

Multiply:— 


1 . 

4-2 by 5. 

2. 

15-25 by 16. 

3. 

18-026 b}' - 25. 

4. 

21-023 by 20. 

5. 

51-908 by 35. 

6. 

31-0235 by 46. 

7. 

12-25 by 2-5. * 

8. 

13-2102 by 3 25. 

9. 

18-023 by 46-124. 

10. 

21-0005 by. 1-0025. 

11 . 

8-001 by -8001. 

12. 

75 005 by 5-0016. 

Multiply the following correct to 4 decimal places 

13. 

16-5803 by 8-5302. 

14. 

31-S035 by 165-02. 

15. 

156-7835 by 9-1356. 

16. 

121-7802 by 35-125. 

Find the continued product of 

— 


17. 

-lx-oix^-ooix-oooi. 

18. 

•002 x -0005x1 6. 

19. 

•4x-04x-’05x-005. 

20. 

1-6x16x1600x4)16. 
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§ 10. DIVISION OP DECIMALS 
(/) To divide a decimal by a whole number. 

Example 1 . Divide 5-025 by 25. 

Sol. 5*0254- 25=f^ x-^. 

= i Ans. 

There are three places ot decimals in the dividend and so 
in the quotient too. Hence the following rule : — 

Rule. Proceed as in simple division and then point off 
in the quotient as many places - of decimals as there are deci- 
mal places in the dividend. Deficiency of figures, if any, 
nfdy he supplied- by zeroes. 

/Example 2. Divide -2565 by 15 

I5)*2565 N "■ 

Sol. rTT 


There are four decimal places in the dividend and so there 
should be in the quotient too. 

.-. the reqd. quotient— -0171. Ans. r ' 

(ii) To divide a decimal by a decimal. 

Example 3. Divide 5-125 by -25. 

‘ , - IO - — 5-125 

Sol. 0-123- 


■25 = 


:2o 


To make the divisor a whole number, multiply the dividend 
and the divisor by 100. 

_ 5-125.. . 5*125. w 100 ' 512-5 • • 

’ ’ ~-25~~ -25 X 100 T . 25 . ' . •' 


Now proceed as in example 2. . 

The required quotient=20 - 5 Ans, ■- «•- . 

From the above example we deduce the following rule ; 

Rule. Remove the decimal point from the divisor and' 
move the decimal point as many places to the right in the 
dividend as there were decimal places in the divisor, and then 
proceed' as in Art. 10 [ij. : 

§ 11. In dividing if there is any remainder. left after the' 
last digit from the dividend has been brought down, we should . 
add zeroes to the right of the dividend and proceed till there 
is no remainder left, > 
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Example 4. Divide 1*365 by 125 , 

Sol." 1-25) 1-365= 125) 136-500(1 *092 AhS. 

125 

1150 

1125 

~~2S0 

250 


EXERCISE 51. 


Divide : — 

1. 25-6 by 16. 

2: 

17*28 by 32. 

3. 

897-2 by 40. 

4. 

773-682 by 13. 

5. 

773-682 by 78. 

6. 

773*682 by 169. 

7. 

773-682 by 1014. 

8. 

•750116 by 677. 

9. 

•750116 by 1354. 

10. 

*7501 16 by 10S32. 

11. 

35-9424 bv 7-02. 

12. 

11*444495 by 4*735. 

13. 

89*725 by *005. 

14. 

4*2225 by -000015. 

15. 

*020872522 by *08635. 

16. 

*39538 by 5300. 

17. 

*1 by *01. 

18. 

•03001 by *001. 

19. 

99 by *0009. 

20. 

9864-169S175 by 35 0645. 

21. 

124-59993 by 3194*87. 

22. 

1*365 by 1*25. 

23. 

1-365 by 12-5. 

24. 

1*365 by *00125. 

25. 

1*365 by 12500. 

26. 

*0064096 by 2-003. 

27.' 614-50824 by *0010201. 

Divide and find the quotient to 3 places of decimals : — 

28. 

210*8972 by 128-25. 

29: 

156-8935 by 135-89. 

30. 

5-1352 by 892-7893. 

31. 

117-003 by 21-00235 

32. 

59*78312 by 21-563. 

33. 

12*354 by 7256*04. 

Simplify 

_ 500 X *00025 
*625 

35. 

i 

*001 x *1421. 

2-03 

36. 

4*25x5*135 

3 0-27 x *0085 

37. 

15*001 x *004 

8 x 300-02 

38. 

* 

•ix-oix-oooixie 
‘2 x *02 x *002 x4 

39. 

5-24x7-28 
. 104*8 X *091. 
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§12" To reduce a vulgar "fraction to a decimal. 

Rule. Reduce the vulgar fraction to its lowest terms and 
divide the numerator by the denominator as in division of decimal. 

Example 1. Convert --A into decimal. 

•15625 Ans. 

32)5-00000 

3-2 

1-80 

160 

200 

192 

80 

64 

160 

160 


Example 2. Arrange x | ¥ , x ||, fy^, tIx m ordeT 

magnitude by reducing to decimals. 


^-S.^^-058 least 1 

is — -080 
THo - uou 

§|-=-067 

^=•435 greatest 

T k=-072 


or 


9 C 

15^~17-2 
15 1 


least 


Or — 


or 


186 — 12-4 
25 1 


372 14-8 
& 27 1 

° r - 62 = ^ 2 greateSt 

9 - 1 


•(5). 

•(2) 

•(4) 

•( 1 ) 


or 


124 13 - 7 


**‘(3) 


order of magnitude is-§-o> xso’ ill* 

Note this - solution very carefully. . 

' - ' EXERCISE 52. 

'Convert into, decimals 


1. 

5. 


¥• 

7 

2U 


2. 

6 . 


i 

11 

xo- 


3. 


i 

7 i 

l- 5 • 


4. 

8 . 


§• 

3 

8- 


154 


ARITHMETIC MADE EASY 


[Cl- AT 


q 7 

10 . ill* ■ 

11 25 

11 * 12 S' 

12 . 

ig__ 

12 5- 

13 a . 2 ^ . 

AO - 625* 

14- 5 U. 

15 41 

AO * S 2 S* 

16. 

124 

2 5 O* 

17 iSL3 

^3- 12 S' 

. ' 



Reduce the following to five decimal places 

: — 


19. S§. 

20 '. b*- 

21 . m- 

22 . 

5R 7 1 
°° 7 0 

28. 59f|. 

24. 56J-:jJ, 

■ 




Arrange in the descending order of magnitude^ hy reducing 
to decimals : — 

25. A- -ttt. L 26. 


n 7 _3 OR 3 

1ST l(i' 4- 4 

Convert the following into decimals : 
of 2|. 23. 3 

] 7- 1 - 

„ 30 - m 


6» S' 


27. 

29. 

32. 


34 
6 | 
Hi/ 


31 — - y* 

' 4 1 ** 


/> 

1 G 


4^ of 5 ^. 


33. 


•0011 of 7-]-. 


„. - 7 - 6A3 ,. — 3f of *003- 

Find the greatest and the least fractions by reducing to 
decimals : - 

04 13 io i 7 _ 5 25 7 _a If. 3.0. • 

l5fr- TgS 4b" TO' 2 4' 50» 71** 


§18. G. C. M. and L. C. M. of decimals. • 
Example 1. Find the G. C. M. and L. C. M. of -5; 


•15 and 


•25. 


Sol. -5, ‘15, *25= 


G. C. M. 
L. C. M. 


15 


25 

lo» lou' loo* 

10 15 25 

“ISO' 10o» 1oo‘ 

==i§n or '05. 

or 1‘5- 


Ans. 


From the above we conclude the following rule : — 

Rule. Make the same number of decimal places in all the 
numbers by affixing zeroes and then find the G. C. M. or L.C.M. 
of the new numbers as if they were integers and then mark off 
in the result the said, number of decimal places prefixing zeroes 
if necessary. 

We shall apply the rule in the first example thus : — 

•5, -T5, •25= , 50, ‘15, ‘25. 

G. C. M. of 50, 15, 25 =5 and L. C. M.=150. 

the required G. C. M. =*05 ) . 

and the required L. C. M. =1-50 or F5 ) nS ' 


, . r 

VJI[ j DECIMAL FRACTIONS . 155 

Example 2. Find the G. C. M. and L. C. M. of *05, *7 and 
* 002 . 

Sol. *05, *7 and *002 =*050, *700, *002 , 

G. C. M. of 50, 700 and 2=2 

L. C. M. of 50, 700 and 2=700 "' - 

.•/the required G. C. M. =*002 i . 

and N „ L. C. M. =*700 or ■ f ,* 1 

EXERCISE 53. 


Find the G. 

C. M, 

. and L. C. 

M. of 

• ' 




i. 

*.14, *21-, 

*28, 

•56. 

2. 

•11. 

*22, 

•33, 

■44. 

3. 

*15, *25, 

, *45, 

•75. 

4. 

*13, 

•26, 

•39, 

•52. 

5. 

*14, *42, 

*56, 

*84. 

6’. 

■5. • 

25, 

025, 

•005. 

7. 

*7, 1*4, * 

007, 

*0014. 

8. 

*45, 

*09, 

•009, 

8-1.. , 

9. 

1*2, *24, 

' 3*6, 

10-8. 

10. 

•00121, 

1*21, 

■0011, >11 


§14. Complex fractions involving decimals. 

1 *0d — i — * 


„ , „ c- 3*5+21 of f 

Example 1 . Simplify ^ ^ 


Sol. The expression: 


o • 

3-5+^X£ 


3*5+3 


: 2*5+^ix#f + *5 ~2*5 


6*5 


6*5 


,. r 1*75 2*35 

Example 2. Simplify - 5 — q 

3 


31 

4=1 +4—5. Ans 
1*05 57*5 


-4' 


— r- — . «*• 


1*75 

Sol. The express ion =p 25 ' 


4-7 ax 

* ‘ To 
1*3. 


92 


' 575 

4*7-2*l' + 920 


— 115 J_13_L 575 
12 5 1 .2 O 

7 I 1 j o 

“511 T * 8 

= l*4+*5+*625= 


:2*525. Ans. 


Note 1. In such questions, sorretimes vulgar fractions are 
converted to decimal fractions and sometimes, decimal fractions are 
converted to vulzar. A careful study in decimals . and constant 
practice will enable the student to understand* which method is 
simple in an example. '• " '*’ . . 

Note 2. The result in such . questions should be expressed in its 

decimal form. 
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EXERCISE 54. 


Simplify the following :~ 

1- i of 10-26 
2f of 1-05 

2- 37 of (5-21 -4-6-84) 
TT85 


3. 


2 . 


1 % X -6-f-"2o 


2 3 of 81 


5. -399 x '007 -T- -000019 


4. -05 of 

•003125 X -48 
^0000125 "• 


x-18-25 
3-4 

21- of 1-2 


i 

TT 


6. 


8 . 


9. 


10. 


11 . 


12 . 


13. 


14. 


15. =■ 


3 ttX (IS- of 1 - 08 ) 
l^x(-6 + f) 

1-25 4-85-2-25 


jf 

7‘5 


5 

-i 


1 


% 


x 


-m, - S5002S - 

1+-0025X-05 , 45xJ0. 


1-0025- 
-67X-67X-67--001 
•67 x -67 -f -067 -f -01 


05 4 ' 


8 

•57 


14- 

1-125 5 - 6 of (6^ — 1-25) 


2 

3 S 


9 

'$ 


4 


1-4 of -2-10 
$*X -39+^ 14-27 

i’ + (l-375of2^) >< 

3| of 31^8 




0102 
527 X '527- 


•223 X -223 


f-L 

-i 3 


•75 

+4-5 


I 1--25 

l 2-5 


+ 


16. 


3-2 4- 2i ' *527— -223 

It 5 2-4 v/ - jao." 
frS + 11-5+2-4 ^ 

|^T?2T of T^^-+(si+ii)+si7 

3-J+4| 4-75+3-8 -021 X -0021x210 

X 


5^' 


-4-^r 

5T> 


'6-1-5-15 


*007 X- 14 





VIII] 


DECIMAL FRACTIONS 


157- 


recurring decimals. 

§* 5 \ .In the conversion. of a vulgar fraction to a decimal 
the division m some cases does not terminate. For the sake of 
illustration we solve a few examples of this type here. 

Examples. Express ^,^4 andM into decimals. 

W h - 3)1-000 

*333 

(«) =1 1)5-0000 ’ 

*45,45... 

(m) =90)17*000 - ' 

*1S8 

We see that the division in each of these cases does not 
terminate and can be extended to unlimited length. Such 
decimals are called Repeating or Circulating or Recurring 
decimals. 


Definition. A decimal in which a figure or a set , of figures 
repeat continually is called a Recuring decimal and- the whole 
set of figures which recurs constantly in the same order is called 
the period. 

The' first two examples are examples of Pure recurring 
decimals and the third is an example of mixed recurring. : 
decimal. 

•Definition. A decimal in which all the figures recur is /'' 
called a pure recurring decimal ; and in which some figures' f 
do not recur is called a mixed recurring decimal. ■ / 

Notation. The result is expressed by placing a dot (*)y 
over the repeated figure or figures. Thus the result in the first' 
example will be expressed as *3 where the dot indicates that the 
figure 3 is continually repeated. Similar]}'- the results in the 

second and third examples will be written as *45 and *1&. 

* * 

•3 will be read as decimal .3,' three recurring and .45 will be 
read .as decimal 4,5 four five recurring. 

§16. Terminating or Non -terminating. 

If we were to know that a certain vulgar fraction will 
produce a treminating decimal or not, we should reduce tha 
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given vulgar fraction to its lowest terms. If its denominator 
* be wholly made up of the factors 2 and 5 it will be expressed 
'^-^terminating decimal, otherwise not. 

Example. Find whether § )7 and g-f are terminating or 
non-terminating. 

Sol. (i) *§= ( 2 X 2 x fx ~ 2 X 5 ) ’ Since itS denominat °r 
is wholly made up of the factors 2 and 5, therefore it can be 
expressed as a terminating decimal. The fraction =-375. 

(») s# = ( " 2 x 1 x 9 ) ; since its denominator is not 

wholly made up of the factors 2 and 5, therefore it cannot be ex- 
pressed as a terminating decimal. The fraction in this case =T 38 

EXERCISE 55. 

State in each case, whether the equivalent decimal is 
terminating or non-terminating: ' 

1 2 - si- 3 - of- ^ M- 5 - itf • 

6. j 7. 8. iff. 9\ji||. 10. iO-i 

Express the following as a recurring decimal: ' 

11. §. y 2. i. 13..^. 14. f 15. 

16. 17. 13. *f. 19. 20. 

; 21. 5f. 22. 3 T f. 23. 9^X24. . &L 14^. 

J ‘ 96 -JL 2 7 8 03 11 29 --—30 -- 

“ i6 ‘ -12 xV -27 28 ' 1-3 ■ 2*T ^ ' 81- 


11. 

4 - V 2 - 

4 

9 • 

13. 

16. 

sJU' 

7 

3 ( 5 ' 

13. 

21. 

5i. 22. 

a 2 

23. 

26. 

5 27. 

• ,2 n* 

8 

•27 

-28. 


To convert a pure recurring decimal into its equivalent vulgar 
fraction. 

Example 1. Convent *5 into its equivalent vulgar fraction. 


Let x — -0 — *5555 . 

Mu’tiplvinx both sides by 1'); lO.r — 5-555 0) 

BiL .r — -555 (2) 

Subtracting (2) from (1), we have 9# = '5, 

x, i. e., -5 — 4 Ans. 
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Example 2, Convert *45 into its equivalent vulgar-fraction. 

Sol. * Let # — *45 = *454545 

Multipiying by 100 we get 100 * = 45*454545 (1) 

: ‘* ;; ' but # = *454545 (2) 

Subtracting (2) from (1), we get 99# = 45 

.* . x, i.e., *45 = Ans. ; 

From these solutions we deduce the following rule: 

Rule. Make the period the numerator of the fraction and 
put a number of as many {nines as there are figures in the period 
in the denominator ; then reduce the fraction to lowest terms, 
if passible. *. •••■ * * 


§ 18. To convert a mixed recurring decimal into its equivalent 
vulgar fraction. “ 

Example 3. Express *45 to an' equivalent vulgar fraction. 
* Sol. j 0 : Let x = *45 = *4555 


Subtracting (1) from (2) . ‘ 

yd x, i. e. *45: 


10# = 4*555. 
and 100# = 45*555: 
90#.— 45—4. 
45-4* 41 


•( 1 ) 

( 2 ) 


90 


90 


Ans. 


Example 4. Express *4569 to its equivalent vulgar fraction, 

TT i . ~fr(\ 


Sol. Let # — *45^9 
.*. 100# 
and 10000# • 

Subtracting (1) from (2), 9900 # 
• ‘ • A-ah 4569—45* 

.•.•#, i.e. *4o69 — 99U0 


=*456969 
=45*6969. .(11 

=4569*6969 (2)1' , 

=4569-45 


45 2 4 

* 9 9 00 


a 77 

82 5 


Ans. 


From asterisked* figures in the above solutions we have 
the ; following rule:--. : 

Rule. Subtract the figures which do . not recur from the 
given expression and make the difference the numerator of the 
fraction and underneath it write • a number consisting of as 
'many nines as there are figures that recur followed by as 
many zeroes as there are figures that do not recnr.fi 

Note. 1. If . a pure or mixed recurring* decimal" be preceded 
by a whole number, the whole number ftiay be kept separate- 
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Hole 2. From the above rules we conclude that 

*9=f = 1, *09 = •! and *009 = *01. 

.*. 4*9 = 5, 4*59 = 4*6 , 4*02349 = 4*0235 ; etc. 
and *99 = 1 , *999 = 1 , *999§ = 1, 5*399 = 5*4. etc. 

That Is to say, in simplifying recurring decimals containing the 
figure 9 only, the recurring part may be omitted and the preceding 
figure be increased by one. But you must not be tempted to apply 
the same rule if the recurring portion contain 9 along with other 
digits in any position. 


EXERCISE 56^ 

Express as vulgar traction in their lowest terms (Questions 
asterisked to he done mentally) : — 


1 . 4 . 2 . ^ 5 . 

5. -Osi. 6>4l7 
^ 2'0l§. ‘ ^10. 5*4444. 
*13. 7*999 *14. 12-9999. 

V17. *615384. 18. *§57142. 

21. *81* 22.^l27. 

*25. *49. *26. 5*99. 

v/29. 25*9045. 30X21*563§. 
32. Prove that 

/i j. 4 

' ' 9 1 2 3 4 


3. A 7. .4. , *45 

^ *333. *576. ; 

llv"7*i4§. 12. v 10*296 

v 15. 18*2127. 16. 15*72/2 
197 *9230/6. 20. *714285 
23V *256. 24. X6. 

*27. *099. *28. *4l9. 

31. 2*257345. 

*5 *6 __ *7 _ *§ __ *9 

' 5 6 7 8 9 


\f / 33. Prove that 


Z 

11 : 


•09 

1 


48 *27 


*36 


2 3 

*142857 *235714 

v . 1 ~~ o 

v 35. Prove that 25*856235714= 50*856+^0* 


•4d 

= — etc. 
o 


34. Prove that \ 


*42857 i 


3 


-etc. 


36. Write at sight the following as recurring decimals: 
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§19. Cyclic order of digits. 

Tile following forms should he 
memory : — 

Y ='1.42857 ; f ='2S57l4 
f ='428571 ; £=-571428 
f =--714285 ; £=-§57142 

If the digits of the decimal of £ 
be placed round the circle we can 
obtain the results of f, f etc., etc., 
by taking the digits in order in 
the direction of the arrow heads. It 
will also be noted that the deci- 
mals equivalent to fractions with 
denominator 7 are all pure recur- 
ring decimals. 


verified and committed to 



The decimals equivalent to fractions with denominator 13 
are pure recurring decimals and can be arranged in cyclic order 
in two sets. Verify and commit these results also to memory, 
if possible. 


-£ 3 - = -076923 

| *=453846 

*=•230769 7 

[ *=-3846i$ 

* =-307692 

| *=461538 

*=•692307 

! *=-538461 

*=•769230 

*=•615384 

’£|= -923076 1 

*=•§46153 


§20. To begin the period in a given recurring decimal. 


In a given recurring decimal the period may be supposed 
to begin at any point we please after the first repeating 
figure. Thus 

•253636 =-2536 =-253636= etc., etc. 


Koto, Number of figures in the period of a recurring decimal 
may be any multiple of that number without changing ihe value of 
the decimal. ' Thus ' ' 


• 1 2E) = * 1252!) = • 1 252520 = etc . 
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§21. Similar recurring decimals. 

When recurring decimals have the same number of non- 
recurring figures, and also the same number of recurring 
figures, they are said to be Similar. f Thus 

'42023, T5&97 and 8-29055 are similar recurring decimals. 

§22. To make the given recurring decimals similar. 

Example. Make 4*023, *2563 and 'S64 similar. 

Exp. To make similar recurring decimals, there should be 
the same number of non-recurring figures and' also the same 
number of recurring figures in each case. As the [highest 
number of non-recurring figures in the given number is 2, 
extend each decimal to two non-recurring figures. Also the 
recurring numbers of figures in the periods are 1,3 and '2 
respectively ; so to make the same number of recurring figures 
in each case, extend each decimal to 6 recurring figures which 
is the L. C. M. of 1,3 and 2. 

Thus 4-023- 4-02 333333 

•2533= *25 635635 

•5(>4— '56 | 464646 


EXERCISE 57. 

In each of the following recurring decimals begin the period 
at the fourth daeimal place : — 

1. '5234. 2. -5468. 3. -567. 4. *2l56. 

5. -23563. 6. *25438. 7. -2.564. 8. *123567. 

9. Extend -24, *576 and 57 so. that the}'' may have the 

same number of figures in the period. 

Make the following sets of recurring decimals similar : — 


10. 

•25, *56. 

n. 

3o6, 

•78. 

12. 

•8456, -3/8. 

13. 

•o23, 

•5678. ' 

14. 

■5, -GO). *<‘005. 

15. 

•c65, 

•o?5, -035. 

16. 

■225, -022d, -00225. 

17. 

•576, 

•oc;-56, -ooo 

18. 

3-1256, 5 0123 6 2 ; 

2 5. 

l 
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§23. Addition of Recurring decimals. 

Rule. Make the decimals similar and then to he accurate 
in answer retain two more figures of each than the required 
number and then add them as usual.. . . 

Example 1. Add together -235, 5-0024, and 6-7l4. 


Sol. -235 = 

•23 

555555 

55 

' 5-oo24 = 

5-00 

242424 

24 

6-7i4‘ = 

6-71 

471471' 

47 


sum C ll-95&6945i Ans. 


§24. Subtra'ction of Recurring decimals. 

Rule. Proceed as in the case of addition. 

Example 2. Subtract 15-00345 from 18-00235. 


Sol. 18-00235= 18-002 

352352 

35 

15 0034d=15-003 

45454^ 

45 


Difference— -2-998^97806 Ans. 

Note. If the answer in addition or subtraction i3 required 
correct to certain decimal places, the extra figures are neglected and 
the retained portion is increased by unity if tbe first figure of tne 
neglected portion is either 5 or greater than 5. 

EXERCISE 58. 

Add together accurately; — 

1. -3&, -4&. -58, -45. 2. 2-0&, 5-4&, 8-564$5, 9-S&3&. 

3, 4'2§, '0!l23, 3-fe4, -52631 

* S ^ ' 

4. 15 235, *02356. 9-8023, 15-14. 

C3. 2-5769. 7--20i23, 8-2356, 5-7i. 

Ldl 21-2356, 5-432, 8-023, 6-2354. _ 

'yT'^1-2-5326, 18-2563. 7-§33402, 2-1, 

8. 13-2356, 21-02356, 12-023, 8-246. 

9. 7-12356, 11-2356, 2-0235, 8-9356. 

10. 16«23, 21-56 , 45-2356, 9-8235 
Subtract: — 

11. 1 5 -2‘d6 from 21-5623. 12. 19-503i from 35 9&35. 

13. 12-3756 from 18-93356. 14. 32-7432 from 48-7495. 

15, 2S*235S7& from 35-235S7&. 
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§25 To multiply a recurring decimal by a whoh 
number or by a terminating decimal. 

Buie. Extend the decimal 2 or 3 places beyond the end o, 
the period in order to ensure the correctness of the last digi 
retained and proceed in the usual way . In the product , poin 
off as many decimal places as there are decimal places in bolt 
the multiplicand and multiplier together. The product wit 
also be a recurring decimal of the same * kind as the multipli 
cand. i.e., with a period containing the same number q 
digits. 

Example 1. Multiply 5 -2465 by 215. 

65 

28 
56 
31 

Ans. 

Extend each line by repeating the digits of the period ar 
t .~n add as shown in (2). 

Example 2. Multiply 3-54268 by -144. 

Sol. 3-54268 26S 

•144 1417073 073 

1417073 14170730 730 

14 1 7073 3542682 6 826 

354268 *51414630 629 

= •51414630 Ans. 

§To divide a recurring decimal by a whole number. 

Example 3. Divide 151235 by 6. 

^ ol - 6) 151 235 =6) 15-1235123512351235. 

2-520585391 S725205 
2-520585391S72 Ans. 

Example 4. Divide 15-9356 by 124. 


Sol. (1) 5-2465 65 (2) 5-2465 

215 215 

26-2328 26-2328 

52-465 52-4656 

1049-31 1049-3131 

31 28-01 16 
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124)l|9356356356356.356a56C12S5131906099648035 


353 

24S 

1065 


992 

636. 

6 20 

163 
124 
39 o 
.372 
23o 
124 
1 123~ 

1 1 36 

753 

744_ 

1235' 

1116 

1196 

1116 

803 

744 

505 

496 

996 

92 


435 

372 


* 128513290609984803 . 

r*nrr m _ . 


620 


* v»v/ v • iQ ^ ^ i 

pce«rr!ng dermal JtipIy ° T tede a recurring decimal 'toy a 

A**™. 

resulting fraction back to ike equivalent decimal. *"* ** 
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Example 5. Multiply -lo5 by -3. 

Sol. i05=^| =$i*. and p = 

the product X^=g 3 g ? g-= ‘035. 
Example 6. Divide 1-28 by -054. 


Sol. 


1 - 2 & 


•064= 


128-12 

90 

64-6- _ 
900 


11 J> -—3.8 
30 45* 


you" 


3—1 

y s- 

Ans. 


.-. The quotient =|| 


5m v ooo 9 ^ 

• yOU I j A a8 *"• 


Ans. 


EXERCISE. 59. 


Simplify: — 


1. 

■512x6. 

2. -335x15. 

3. -025 X 36. 

4. 

I*5l6x24 

5. 2C3l5x45; 

6, 6-c02bx216. 

7. 

4*1254-7. 

8. 3-156-4-12. 

9. 6-5.6 ji-r 16. 

10. 

124-01254-124 

11. 

15 02864-136. 

12. 

8-724-288. 13. 

•six -oii. 

14. 

•37 X -297. 

15. 

•033 x €6. 

16. 

•2285714 x -46. 17. 

•642S57ix2-074. 

18. 

•21.42857 X 1-3. - 19- 

49-3 X -23954. 

20. 

2-35714284- 10-2i42857. 21. 

1-927-5-581 

22. 

11 -834- -249. 23. 

1428574- 1-857141 

2**. 

*8914-1-29. 

Or 
& O . 

•I254-‘25i: 

28. 

•1538464-1 076923- 27. 

•42S57i4-2357l4. 

28. 

•307692 4- *538461.. 29. 

7-394--079. 

30. 

•857142 X -53846:1-4 1 i53S46. 


31. 

2- 14285714- -07692307 X 2-3. 
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DECIMAL MEASURES 


§28 Reduction of simple decimal quantity from one 
unit to another. 


Example 1. Reduce 
Rs. 4' 16625 to pies. 

Sol. 4- 16625 rupees. 
__J6_ 

66’66&^ annas. 

12 

799-92 p.es. Ans. 


Example 2. Reduce 95445 lbs. 
to tons. i ; 

Soi. j 4)95445 lbs. 

28=4 x 7 / /)23861-25 

4) 3408-7500 qr. 

20) 852-187500 cwt. 
42-609375 tons. 
Ans. 


EXERCISE 60. 

Reduce {based on Ex. 1.) : — 

1, Rs. "375 to pies. 2. Rs. 15*1875 to pies. 

3. *01 125 of Rs. 120 to pics. 

4. £-15625 to pence. 5. -035375 of £60 to pence. 

6. *15875 days to seconds. 7. 8-125 of 20 days to min. 

8. 2-1625 maunds to chks. 9. 21- 1325 of 20 mds. to srs, 

10. 4-1225 tons to lbs. 11. 2-625 of -125 tons to qrs, 

12. 1*1625 of 20 tolas to ratties. 

Reduce ( based on Ex. 2.) : — 

13. 5 chks. to maunds. 14. 117 pies to rupees, 

15. 1645 lbs. to tons. 16, 12321 pence to £. 

17. 7875 seconds to hours. 18. 121 yards to miles, 

19. 15620-4 chataks to maunds. 

20. *825 of 1600 pies to rupees. 

§29. Reduction of compound quantities to simple quantities 

and vice versa., - ' 

The method will be best' illustrated by the following solved 
examples : — 

Example 1. Reduce Rs, 12-109375 to Rs. a. p. 
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Sol Rs. 12*109375 ) 


16 


ci. 

12 


i 


The Rs. 12 is not reduced to 
annas. • 

The anna 1 is not reduced to 


9'*^ p. pies. 

.,*. Rs.l2'l09375=Rs, 12. la. Sp. Ans, 


Example 2. 
Sol. 


Reduce Rs. 15, 7a. 9 p. to rupees. 
12)900^. 

*7 5a. 

7* 


lfi>7*7 5QiX '0a. 

*-184375 

15 

Rs. 15*484 375 Ans. 

Example 3. Find the value ol 3*725 of 12 tons 12 cut. 2qr. 


Sol 


412*0 qr . 

*5 cv.’f. 
12 * 

20)12*500 cvvt. 

*625 tons. 
12 * 


12*625 tons. 

7. 5*725 of 12 tons 12 cwt. 2 qr. = 12*625x 3*725 tons. 

= 12*625 
3*725 
63125 
25250 
8837 5 
37875 

47*028125 Tons. 

20 _ 

0*5625 cwt. 

p" 

2*2500 

.2 47 tons 2*25 qr. Ansi 

Hots. Sometimes the compound quantity is not reducible to 
decimals. In such cases we proceed thus 
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12 tons 12 cwt. 2 qr. 

3'725 of 12 tons 12 cwt. 2 qr. 

413762-25 qr. 


= 1010 qr. 

= 1010x3-725 qr. 
=3762-25 qr. 


20) 940 cwt. 2-25 qr. 


47 tons 0 cwt. 2-25 qr. Ans. 
Aliter. 3-725 = ^ . ■ 

3-725 of 12 tons 12 cwt. 2 qr. 


(12 tons 12 cwt. 2 qr.) X 149 ^ d 


40 


so on. 


Example 4, Find the value of double, of £ 31-2583. 
gol 31-2583,33 

£02-516 /63 
91 


s. 10-3333/20 
12 

d. 3-9998/40. 


the required value =£62. 10s. 4c/. Ans 
EXERCISE 61. 


Reduce to compound quantity 

I. Rs. 12-129375. 

3. 16-29625 maunds. 

5. £16-1625. 

7. 12-18725 yards. 

Express the following as 
denomination: — 

9. Rs. 15, 8a. 6 p. 

II. £18, 12s. iht. 

13. 5 tons 15 ewt. 2 qr. 7 lb. 

14 . 16 tons 16 cwt. 1 qr. 14 1 

15. 12 yards 2 ft. 3 m. 


2. Rs. 16-22S75. 

4. 24-9125 maunds. 

6. £ 21-4875. 

8. 12-16925 tons, 

a decimal of its highest 

10. Rs. 21, 13a. 9p. 

12. £12, 17s. 6d. 

IQ. 12 mds. 2S sr. 4 chk. 
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Find the value of (by use of 1st method Ex. 3 if possible) 


17 . 

•25 of Rs. 12, 

13a. 9p. 

18 . 

*5 of Rs. 2, 6a. 4-8p. 

19 . 

•125 of Rs. 21 

, 8a. 6p. 

20 . 

3-0§ of Rs. 2, la. 

21 . 

•625 of 2 yards 1 ft. 6 in. 

22 . 

•375 of £ 12; 13s. 9 d. 

23. 

•428 of £3, 8s. 


24. 

-41$5 of £1. 

25. 

•4583 of Is. 


26 . 

•358i of £4, ISs. Gd. 

27 . 

•0ix 0iof Rs 

. 749, 4a. 



28. 

8'71875 of 5.7. 

4/>.-M , 146375 c 

>f Rs, 

.3, 5a. 4-p. — *0625 of 


Rs. 10, 8 a. 


29. 

•325 of £1, Is. 

+ -54 of 8s. 3d.- 

f-o27 

of £ 14, 6s.' 

30 . 

*025 of 7 mdi. 

+ 2- 12 of 15 md 

s.-3 

15 of 4 md:. 

31, 

•7 of 7s. Gd. — 

•84 of 16s. 6d.-f- 

•927 of £ 2 , 10s. 5 d. 

32. 

•5 of Rs. 7, 8 a 

. — •05 of Rs. 4. 

Ga. -f 

■02 of Rs. 21, 9a. 

33. 

*7365 of £3. 6s 

. 8d.+ 504 of £15, 12s. Gd. T2T020S3 


of £2. 




34. 

•387 of £8, 16s. 3d.4-6J of || 

of 7s. 

, 8\d.4~ of Id. 


§30. To express one concrete quantity as the decimal of an- 
other concrete quantity of the same kind. 

Example 1. Reduce Rs. 2, la. 6p, to the decimal of 
Rs. 8, 6a. 

Rs. 2, la. 6p. 2- 09375 


Sol. The rcqd. decimal = 


Rs. 8, 6a. S-375 

=8375) 2093-75 (-25 Ans. 

16750 


41875 

41875 


Aliter. The reqd. decimal= fi^ ~ ’<y ^5 ^ ~ : 

n Rs. 8, 6a. 


6 7 
32 

07 


6 7 

— 32 


V_8 _JL. 

A — 4. ~ 


•25. 


(5 7 — 4 — Ans. 

Rule. Express both quantities in fraction of the same 
denomination and then proceed as in Art. 30 Chapter VII. 
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EXERCISE 62. 

Reduce the first of the two given quantities to the 
decimal of the second : — 


1. Rs. 2, 8a. ; Rs. 5. 2. Rs. 5, 4 a. ; Rs 21. 

3. Rs. 5, 8a. ; Rs. 27, 8a. 4. Rs. 7, 8a. 9 p,; Rs.30,3 a. 

5. Rs. 21, 2a. 6-fi. ; Rs. 169, 4a. 

6. £2, Ss. ltd. ; £9, 7s. 6d. 7. £25, Is. 8d. ; £ 50, 3s. 

8. 15 mds. 4 sr. 8 chk. ; 75 mds. 22 sr. 8 chk. 

9. 17 mds. 8 sr. 6 chk. ; 68 mds. 33 sr. 8 chk. 

10. 12 tons 16 cwt, 2 qr. ; 51 tons 6 cwt. 

11. Rs. 21. 2a. 4'p. : Rs. 169, 2a. Sp. 

12. Rs. 16, 8a. Sp, ; Rs. 66, 2a. 8p. 

- 13. £5, 8s. 4 d. ; £43, 6s. Sd. 

14. £12, 13s. Sd. ; £50, 14s. Sd. 

15. 7 ft. 4 in. ; 9 yards 2 ft. 4 in. 

16. Reduce 51 sq. yds. to the decimal of an acre. 

17. What decimal of £ 2, 13s. Ad. is *0625 of 2-6 of £1, 
6s. Sd. ? 


18. Simplify. 


1 - * 

3-K- 


5 


2 

4 

6 



on _,Q x 3 tons 2 cwt. 2 qr. 20 lb. 
2 ' 0bi5 ot ~ rWcwtT^qrTITlb^ 


and reduce the result to the decimal o* 1*1. 

19. Find the value of l-£y of '012t,6 of Rs. 5, 11a. Sp. and 
taking the rupee as worth Is. 4 \d. express the result as the 
decimal of one shilling. 

20. Express § of 7s. 6^.-f-l*25 of 5s.— *545 of 9s.- 2d. as a 
decimal of £10. 
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§21. We now close this chapter with the following mis- 
cellaneous exercise ^ 


EXERCISE 63/Vc'' 


Simplify and give answer in decimals if possible : — 


2 . 


3. 


/ 


■8 1 x -005 
•45 

2-46 -2- 30 
•3-1-12^ 1 19 ' 

•00254-1*6 . -7134-2*625 




003x*l 5 
~^035~ 

,125x(-175 of -285714). 
"•00025' 


6. 


3 0-2 5 12 7-10-2 

■12 of (-0104 — -002) -t- 36 x -002. 
*12 x -12 


X -54. 


/ |o 7 , 3-70 vr , 

* ,t 0/ ' r ~ido~ ! 

\J I 41 4. i' ,u 1 (^-*82- «1 

"■'* j 4 ' 10, j \ • 0 ^ 


9. 

10 .' 

11. 

12 . 

13. 

,14. 

15. 

-4o. 


4-2 4-3-1 4 , 1*3 of 4 
-* oi 


l-3f2-i02 . -37 of 8-81 
•2S57i4x4‘] ;8l , . 


1-3 
28 -1J 


2 h — i- of 3^- 


ol 


m ie. 

4-3 


so 


4- of Rs. 15. 


OTT- h'112857 bf 10^. 

6 «T~i{5 

3-125 -24 

2-16 ° ’ 1 2d ~ lx, 


2-2 , 187-5 
3-42 

4-4 \ /S-8 


C 

/ 


/•0019 , 4-4 \ /S-8 r 4 \ 

\ 3 - 16 0l o005 /ZX"7 ° f 5*625/ 

2*3 of 2-27 4-4-2-83.. • 6;S of 3 
1136 + l-6-f2*029 of 2-25 < 

•142857 x -076923 2 7D x 1 1 *25 


•0 10989 


6*2 


4- t. 
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l-83+2-04l6+-3-3i 66| 
~T0025+-0625~1^ + lW- 

' 42 ® of |rof £1, 17s. 6 d. 


f r * f-v 

\ y 


-IQ ^4+1 2f— 1| - 20-1 of.l md. 30J sr. 

3-6+-15X4+-24-2-1 17-5625 of 2 md. 20^r. 

of Rs. 2, S<3. 

> 5£of -2of 2-57142&-l+(i + -5) 

\x20. .AC 

1-& of -5+4 of— ^ - 

* -3.42857 of 1+T ■ 


\A\. 


n/ 26 . 


( 2 * 364- 1 - 697 ) + 1 -3 X ( 2 - 4 + 7 - 5 ) + —3 

2+ ^ 


2 + 3 


- 0016 X- 025 . - 1216 X -105 X - 002 ^ 1-6 

•325 x -05 ’ - 085 1 2 x -625 X -039 2 -3 


10 M^ : 

Rs. 7|]--0^ of Rs. 125, 7 a. 6 p. 

2-5-6-0S+4-7 , (3fof|)~fe. 

(•2 X 8-3)- (2 x -55) "■*- ( .g of 

2|-1| . ?-i -05X-7 , Rs.2,7g. 

-071 Rs. 1, 11a. 


+405 63 , 

,~2T x 254 of 


3 - 3 x 11 


5 - 75 - 42857 i of 151 + 2 ^+ 1-44 2 -SxM 36 


2 |fX 5 - 6 + 3-36 


31-81 


27 How many times can -34 be subtracted from 27 6, 
and what will be the magnitude of the remainder . 



CHAPTER IX 

APPROXIMATION 
§1. The need for approximation. 

Suppose we have to divide a distance of 10 yards 2 ft. 3-6 
inches who 100 equal parts, then each part is, by calculation 
3'876 inches. If we are to mark these divisions, we should 
draw a straight line and mark off along it a length of 3‘87 in. 
To do this, 'we first take 3 inches ; then along the next inch, 
which is divided into 10 equal parts, we take 8 tenths or 8 
small sub-divisions. To get the , remaining 7 hundredths, we 
must sub-divide the next tenth of an inch into 10 equal parts, 
and take 7 of these. This is very difficult to do/ for a tenth of 
an inch is too small to admit of further equal sub-divisions. 
If, moreover, we wish 'to get a straight line 3-876 inches long, 
a hundredth of an inch is to be sub-divided into 10 equal parts 
and 6 of these are to be taken. This is a very small line which 
cannot be judged by the eye or measured with any ordinary 
instrument. Thus owing to either imperfection of our senses 
or want of very delicate instruments, we are obliged to impose 
certain limitations on the extent of our measurements. In the 
calculation ot lengths expressed in inches, we should be 
satisfied with two decimal places and if there is a third 
decimal place as in 3-876 in the figure in the third place, 
viz., six thousandths may be roughly taken to be one hundreth 
of an inch. Thus 3-876 in. is approximately equal to 3*8S 
inches. 

§2. Error. 

Approximation always involves some error, i.e., there 
must be some difference between the actual value and that 
roughly taken for our purpose. In the above example, when 
3-876 in. is changed to 3-88 in., the error is 3-88—3-87 6 or 
-004 in., but if 3-876 in. is changed to 3-87 in., the error s 
•006 inch. Since the error -004 is less than the error -006 in’., 
the former approximation, viz., 3-88 is nearer the truth, i.e., 
the actual value of 3-876, 3*88 is said to be correct to the 
nearest hundredth or correct to two decimal places. 
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Again ■^=*29411764 If we wish to approximate to the 

result by terminating the operation at the 5th place, we write 
^=•29412, but if at the fourth place, then we write -2941, 
and so on. From this we evidently have the following rule: — 

Rule. Increase the last figure in the result by 1, if the 
next figure is 5 or greater than 5. 

The reason for this is evident from the illustration given 
above. 

5 §3. Significant Figures 

The following examples explain clearly the meaning of the 
expression 'significant figures: — 

(а) (i) The distance between two places is 1700 miles 
correct to the nearest hundred. Here the unit of measure- 
ment is one hundred miles and the distance is stated to be 17 
such units correct to the nearest units. The figures 17, which 
give the number of units, are said to be significant ; while 
the two zeroes, which express the magnitude of the unit, are 
said to be non-significant. 

(ii) The distance between two places is 1700 miles correct 
to the nearest mile ; here the unit is one mile and hence all 
.the figures are significant. - 

(б) The length of a line is ‘07 inch, correct to the 2nd 
decimal place. 

This means that the length is 7 hundredths of an inch 
coriect to the nearest hundredth ; here the unit is- hundredth of 
an inch. . 

the significant figure is 7 and the zero at the beginn- 
ing is non-significant. 

ITote Thus zeroes at the very beginning of a decimal are always 
non-significant. From the examples given above it is clear that signi 
ficant figures are those which in any approximate result, express tne 
number of units, correct to the nearest such unit 

§4. Absolute error, relative error and percentage error. 

Errors are of two kinds : (1) Absolute error and. (2) Re T 
lative error. 
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Absolute error = Actual value— approximate value. 


For example, if 1 metre =39*3707 inches and if we take 
40 inches to be approximate equivalent to 1 metre, then the 
absolute error=40 — 39*3707=*6293 inch. 


Relative error = 


Absolute error 
"True value 7 


In the above example, the relative error= 


*6293 in. 
39*3707 in. 


•6293 

39-3707 


•0159 


The percentage error = the relative error x 100. 
.*. the percentage error in the above example 

= -0159x100=1-59. 


The relative error is more important than the absolute 
error, e.g., if 100S is taken as 1000 and 63 is taken as 60, the 
absolute error 8 is the same in both cases ; but the relative 
error in the first case is unm an ^ * n ^ 1G case it is 
Hence the relative error is much greater in the. 
latter than in the former case. 

§5. Contracted Addition and Subtraction. 

In all approximate additions and subtractions where a 
certain degree of accurac}' is required it is enough to retain in 
each quantity two more places of decimals than the number 
specified. 

- Example 1. Find correct to three decimal places, the 

sum of 16-81984 ; *0l6 ; -±42357 and § . 

Sol. Explanation. 

16- 819 84 A vertical line is drawn after 

*016 66 the third decimal figure to show that 

*142 85 the figures following are unnecessary 
*83 3 33 except for determining the figure to 

17- 812 | 68 be carried to the third decimal place. 

the sum is 17-S13 correct to the third decimal place. Ans 

Example 2. Subtract 361f from 1082-835, showing the 
remainder correct to four decimal places. 
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Sol. 


I082-&35 — 1082*8358 
361f— 361-7142 


35 

85 


72M21 5 | 50 _ 

the remainder correct up to four decimal places is 
721-1216. Ans. 

§6. Contracted Multiplication. 

In multiplying one long decimal fraction by another it is 
generally. required to get the product approximately correct, 

■i. e., as far as a certain number of decimal /places. The fol- 
lowing Rule enable us to shorten the work : 

Rule. Mark off in the decimal parts of the multiplicand as 
many figures as is one more than the number of decima f n - ® 
we are required to retain in the product ; under the last oj 
figures place the unit's figure of the multiplier wn . 
figures in the reverse order. Omit decimal points oj p 
. multiplicand and multiplier and add zeroes [if necessary) ' 
multiplicand, so that every figure of the multiplier sha^ 
a figure above it. Begin the multiplication with the 
hand figure of the multiplier and multiply in succession 9 . 

of the other figures, in each case begining the multi f ^ 

from the figure above the one we are multiplying by . 

to cany Lit the nearest ten from its product with H'Z 

on the right in the multiplicand. Place the unit s fig J, g 
these partial products in the same vertical lie* 
mark off the required number of decimal places m the resun 

striking out the last figure. . f m 

Note. In carrying nearest ten, if the product is pr0( iuct 

5 to 14 carry 1 ; if from 15 to 24 carry 2 and so on. If the pi 
is 4 or less than 4, carry 0, i. e., reject it (Art. the 

Example 3. Multiply 459-63524 by 25-4637 giving 

product correct to 3 decimal places. 

Sol 4596352 4 

73645 2 • 


9192704 

2298176 

183854 

27578 

1378 

321 


8 

2 

1 

1 

9 

7 


1704-01 3 8 


11704-014. Ans. 
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Example 4. 

Multiply -00040635 by 241*6358 retaining 6 

places of decimals. 

Sol 

4063 50 

85361 42 

8127 00 

• 

1625 40 

/ 

' ' . 40 64 

24 38 

1 22 


20 

3 ' 

• 

■09818 87 .*. -098189 Ans. 

Example 5. 
places. 

Multiply -453 by -01694 correct to 4 decimal 

Sols 

4530 0 

49610 0 

453 

272 

41 

2 

•00768 *0076. Ans. 


Note. '01694 is ■written as 0'01694. < 

§7. Contracted Division. 

In dividing one decimal by another where the quotient is 
required correct up to certain number oi decimal places we 
observe the following rule : 

•;.£? Rule. Make the divisor a whole number ; try to find out— 
"yiy mere inspection by taking one single step in the ordinary way r 
—the nature of the required quotient, i.e., how many integral 
■figures are e xpected in the quotient and also the j whole number of 
figured in the quotient ; from the left of the divisor cut off this 
number of figures and one more for approximation and strike out 
he rest.- Proceed one step with this new divisor but in multiplying 
Us first-figure by the quotient figure, carry the nearest ten (see 
Note Art. 4) from its product with the next figure on the right. 
Instead of bringing down a figure to the remainder, strike off 
another figure from the divisor and proceed as before, till all the 



figures in the divisor are exhausted. If the number of figures 
in the divisor is less than the number of figures to be cut off 
in ihe very beginning, then proceed in the ordinary way until 
the number of figures still to be found in the quotient is one 
less than the number of figures in the divisor and then apply 
the Rule. 

Example 6. Divide 2508*928065051 by 92*410357 correet 
to four decimal places. 

Sol. Evidently the integial part of the quotient will con- 
tain 2 figures and since 4 places of decimals are to be reta- 
ined therefore 2 -{-4=6 figures are retained in the divisor and 
1 more for approximation makes the divisor have 7 figures, viz. 
it is written as 924103,5 

X X X X X X 

9 2 4 1 0 3,5)2508928. ..(271498 
1848207 

660721 here the divisor is 924103 and carry 
646872 2 from 7X3. 

13349 , . . 

9241 

4608 here the divisor is 924 and carry 

3696 nothing from 4x1. 

912" 

83_2 

80 here the divisor is 9 and carry 2 from 8x2 
74 

> . 

With each new figure in the quotient a x mark is put 
■upon that figure in the divisor which is not to be taken in 
the next step and so on until all the figures in the divisor are 
exhausted. - • 

the quotient is 27*1498. Ans. 

* 

§8. Multiplication and division combined. : ’ ' 

Example 7. Find the ' : value of 1 , ~ correbt 

to 3 places of decimals. . 
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Sol. The exp.: 


34-625 X 32164 
: 7-3296 


whence we estimate 


( 35 x 3 \ # 

= 15 Y i. e., the 


integral part in the result shall contain 2 figures. But as the 
result is required to be correct to 3 decimal places, we require 
(2. +3) or 5 significant figures in the result, so that 5+1=6 
figures must be retained in the divisor, hut as there are only 
5, we shall proceed in the division one step by the ordinary 
method : (or we could put one zero after 6 in the divisor, 
making it 7-32960J. 

Again the rough estimate of the numerator shows that to 
make the first step of the division, 6 figures will be required 
in the numerator, but as the numerator (34 X 3) has 3 figures 
in its integral part, the product is to be correct to 3 decimal 


places. 

The work, therefore, is as fallows : — 

X X X X X 

34625 0 7 3 2 9 6)111367(15194 

4612 3 73296 

103875 6. *38071 

.6925 Q 3664S 

346 3 1423 

207 7 733 

13 8 ' 690 

111367 ?59 

i. e., the product is 111-367 up to S 31 

decimal places. x 29 


the required answer is 15-194. Ans. 

Example 8. Divide -257917 by 2-03458 approximately 
correct to 7 places of decimals. 

Sol. In this case, evidently the quotient will have no in 
tegral part. Since 7 places of decimals are to be retained, the 
divisor must consist of 8 figures ; but as there are only-6 
figures in the divisor, proceed in the ordinary way for 8—6=2 
figures in the quotient, when the number of figures still to be 
obtained will be one less than the number of figures in the 
divisor. Then apply the rule given above. 
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X X X X 

2 0 3 4 5, 8)25791 *70(*1 267667 

20345-8 

.5445-90 

4069-16 

1376-74 here begin to apply the Rule 
1220-75 

155*99 
142*42 
13*57 
12-20 
1-37 , 

1*22 

15 

_14 

/:. the quotient is *1267667. Alls. 

Example 9. Divide *549532676 by 931*2167 correct up to 
■7 places of decimals. 

SgL. By inspection, we find that there will be 3 zeroes 
after the decimal point in the quotient, hence 7—3=4 figures 
are wanted in the quotient, /. we retain 4+1=5 figures in' 
the divisor and proceed thus — 

XXX 

-9 3 1 2, 1)54953... (5901 

^6561 
8392 
8381 
11 

9 .*. the quotient is ’0005901. Ans. 
§9. SERIES., ' , , 

The value of a series is often required to be correct to a 
certain number of -decimal places. In such cases, we observe, 
the following rule : ~ 

Rule. Work out each term in decimals, taking help, in each 
•step, of the preceding term and continue this method till a term 
ihe-ruMMAn so small that it does not affect the required result ^ — _ 
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Example 10. 

, , 1 1 
1 + 1.2 + 1.2.3 
Sol. 

L 

1.2 

1 

1.2.3 

1 
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Find the value of 
1 


1.2.3.4 
1 = 1 


+ ... correct to 6 decimal places. 


1.2.3. 4 
1 


=£ of 
=4 of 


1. 2.3.4, 5 

1 

1.2 3A.5.6 
Similarly, next term 


=|of 


of 


= 1-000000 

0 

= -500000 

0 

= *166666 

6 

= -041666 

6 

i 

= -008333 j 

3 

= -001388 

1 

8 

= -000198 

4 

= -000024 

8 

= -000002 

7 

= -000000 

j 2 

= 1-718281 

n 


. . the required value is 1*7 18281. Ans. 

Hots. We slopped at the term, which being converted to decimal 
produced six zeroes in the first six places and such this term as well 
as the term following' it would not evidently affect the result, 
jjgjp* See the solution of the following two examples very 
carefully. 

Example 11. Find the value of 1-f- 95 '+ 952 + 25 ^^J"• , 


to 


four places of decimals. 

Sol. Suppose the sum=#. 

, , 1 1.1 
* ~ 1 " 25~ + 25 24_ 25 3 
.. 1 111 , 
and ~~ % - 25 ' +25 2+ 25 3 + 


25 


• 24 v i 

• -fts x ~ 1 


or 1-0417. Ans. 

Example 12. Find the value of 1- 
places of decimals. 

Sol. 


[By Subtraction. 

2 ' "F I — i+...to three 
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EXERCISE 61 


figures' * 6 d ° Wn th6 f0ll0Wing nnmbers correct to three significant 

1. *640834. 2. ‘487634. 3. 9*06784. 

4. *0008346 5. 8-482 6. -008092. 

*• Given that 1 cwt.=2465 grammes, find the equivalent 
of 1 cwt. in grammes correct to two significant figures. 


Find the result correct to two significant figures : — 

8. 150-3806+64-0098-j : *1009-j-0-8345. 

9. 1008*053—678-349. ' 

i0 ‘ Y+I”t* 11. 818-6025+41-3892- -008765. 

12. Find the value of 51*1.42857— 5 &23 correct to 7 places 
of decimals. 

13. Find tlie sum of 5 23, 162*4302, 12-0789 and 14-3096 
to within one thousandth. 

14. Multiply -0008347 by F0856 correct to 3 significant 
figures. 

Give the following products correct t o two decimal 
places: — 


15. 0-6208 x 3-453 16. 8-4376x153*2986. 

17. 708*00083 X -0004684. 18. : G05683x 101278*3 


Find the products in the following correct to the third 
decimal place: — 

19. 0-0007895x108-394 ' 20. (1-3825) 2 

21. 62-843 x -008345. 22. 6-0008375 X *000483. 

23. Multiply -S6858896 by 1*0986123 retaining 5 places of 
decimals. 

Divide 

24. 865-345 by 12-438 to 3 significant figures. 

25. -056789 by 139*28 „ 

26. *834952 by 156*24 .. „ 

27- Divide 12-384698 by 168 0876 correct to the second 
decimal place. 

28. Divide 1 -0896543 by -689763 correet to the second ' 

decimal place. t - 

29. Divide 0*38465 by 0*48796 correct to the second 

-decimal place. 
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30. Divide 1 by 3-1415926 to four places of decimals. 

31. Find the reciprocal of 6*8433 to 3 places of decimals. 

32. Simplify correc t to 3 places of decimals. 

33. Divide 2*34721 by 2*27924 retaining 7 places of 
decimals. 

Find the value of: — 

34. 1+ to 7 places of decimals. 

i.O 1 * 0.0 

35. -g-+ X x 53~+ " 5 " x T* X t0 6 

places of decimals. 

36. y -f- -J 2 ~r -p-4* to 3 places of decimals- 

37 ‘ jg + 4^8 + to 3 

38. yd- y 2 "+ y + to 4 „ 

39. 16 + (l 6 ~) 16 ) "^•" t0 5 ” 

12 2 

40 ‘ 3^5 315 3 "^“ 3^55"^" to 7 „ 

Evaluate the following correct to two decimal placos : — 

a* 8-785x16*403 *000567x26-893 

41 * ”^349“ 42 ‘ *4183 

43. Find the value of (1*07) 16 correct to four decimal places. 

44. Find correct to 5 places of decimals the value of 
1111 

9 ' 3.9 3 + 5.9 5 +7.9 7+ ”' 

1 1 1 7 

4&. Find the value of 3 ^ 3 .+ 5 ^ 5 + correct 

to four decimals. 
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§1. Aliquot part. An Aliquot fart of a quantity is a 
fraction of it, having unity for its numerator i. e., when one 
quantity is an exact part of another quanta it is called an 
aliquot part. Thus 8a.— ^ of a rupee and is therefore an 
aliquot part of a rupee. For the sake of convenience we give 
below a table of aliquot parts which are generally used in 
practice ; — 


Table of Aliquot Parts. 


Of a Rupee 1 


Of a Seer 


Sa. 

— h Rupee' 

8 chk. 

i 

— "2 

Seer 

5 a. 4 p. ' 

4u. 

i 

— 'a >> 

i 

— x >. 

4 „ 

2 „ 

1 „ 

__ i 

9 9 

y j 

2a. 8 p. 

— 6 >* 

~TS 

y> 


Of a Pound 


2a. 

t. 

— 8 >> 

10s. 


Pound 

1 a. 4 p. 

“T2 ” 

6s. 8 d. 

= 8 

y y 

hi. 

1 

— T 6 

5s. 

=4 

> > 

Of an anna 

4s. 

■ 1 

O 

i J 

6 p. 

4 p. 

= .V Anna 

X 

— 8 >> 

3s. 4 d. 
2s. 6d. 

—3 

=i 

i 

y> 

> * 

3p. \ 

X 

— 3 ” 

2s. 

—if) 

>• 

2 p. 

1 

— ti >, 

Is. Sd. 

i 

— ;l2 

yy 

Up. 

\p. 

II 11 

Is. 4 d. 
Is, 3d. 

II II 

9 7 

j y 

Of a Maund 

Is. 

==* 

') y 

20, sr. 

=-| Maund 

— 8 t> 

. i v 

Of a Shilling 


10 „ 

6 d. 

=4 

Shillm 

s„ 

L 

S- 

1 . 

Ad. 


9 9 

5,. 

— 8 »» 

3d. 

— i 

. 79 

2 sr. 8 chk. 

. 1 

—16 

2d. 

i 

— 6 

99 

1 ,, 4 >> 

__ 1 f 
—12 

1 Id. 

u 

X 

— S 

* 99 

1 sr. , 

1 

—3o, 

Id. 

r V- 

II 

99 


ICs 
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Of a Ton I Of a quarter 


10 

cwt. 


_ l 
— 2 

Ton. 

14 lbs. 


= | quarter. 

5 

f yy 


1 

— ¥ 


7 „ 


=£ 

4 

. . 


1 

— F 


4 „ 


i 

— y >« 

2 

>, 2 

qr. 

” 8 

yy 

3i „ 


=4 >» 

2 

> y 


1 

— T<5 

yy 

2 „ 


i 

IT >» 

1 

„ 1 

qr. 

1 

— TS 

yy 

If „ 


h H 

11 

1 

n 


n 

y y 

1 lb. 


1 

— 2S ” 


Practice is a short method of calculating the cost of a . 
' given quantity by means of aliquot parts when the cost of 
a unit is given. i 

There are two kind; of Practice — Simple and Compound. 

1. SIMPLE PRACTICE. 

§2. The following examples will explain the rule for 
Simple Practice: — 

Example 1. Find the price of 25 mds. of rice at Rs. 5 
13a. Aft, per md. , 


Sol. 


Rs. 

a. 

P- 





•25 

0 

0= 

price at Re. 

1 per md, 





5 





125 

0 

0= 

)) j y Rs. o 

y > 

8a. 

of Re. 1. 

12 

8 

0= 

ts 

00 

>» 

5a. 4ft.— \ 

of Re. 1. 

8 

5 

4— 

„ „ 5a. 4ft. 

y> 



146 

13 

4 

Ans. 



Note. It is some times very convenient to subti*act an aliquot 
part (6ee Ex. 2.) 

Example 2. Find the value of 121f articles at Rs. 5. 
14a. 8ft. per article. . 

Sol. Re. £=12a. and Rs. 5, 14a. 8ft.— Rs. 6— la. 4ft. 

The price of 121§ articles at Re. l~Rs. 121, 12a. 

Rs. a. ft. 

121 12 0= Price at Re. 1 per article. 

6 

730 8“ )= „ „ Rs. 6 „ „ 

la, 4ft.— ^ of Re. 1 10 2 4 = „ la, 4ft. „ „ 

by subtraction 720 5 8= „ „ Rs. 5, 14a. 8ft. 

Example 3. Find the price of 2155 tables at £22, 13s. 
4 Id. per 100. 
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21-55 

22 


= Price at £1 per 100 tables 




4310 

4310 

474-10 = 

55 

51 

£22 „ 

5> 

55 

105. 

=4- of a £ 

10-775 = 

5 5 

55 

10s. „ 

55 

55 

25. 

=1 of 10s. 

2-155 = 

55 

•5 

2s. „ 

55 

55 

Is. 

=4 of 2s. 

1-0775 = 

5 5 

t 

55 

Is. „ 

55 

55 

3d. 

= | of Is. 

•269375 = 

55 

55 

3 d. ,, 

55 

55 

1 id. 

=4 of 3 d' 

•1346875 = 

55 

55 

H-d. 

55 

55 


20 

10-231 25^ 

12 

2 - 775 ^ 

the required price is £488 10s. 2‘775 d. Ans. 

Example 4. Find the price of 124* articles at Rs. 21, 7a. 

If. per article. , 

Sol Rs* a ‘ ft' 

\24 5 4=price at Re. 1 per article. 

7 

i R70 5 4= .. Rs. 7 „ 


2611 0 0— ,, Rs* 21 ,, ,, 

7fl.=T\ of Rs. 7 54 6 4= „ 7a. 

7.* of 7a. 4 8 6|= „ 7p. ,, ,< 

j 2669 14 10|. Ans. 

Note. The student should very carefully note the aliquot parts 
in such examples. 

EXERCISE 65. 

Find by practice, the price of the following articles 

_ , o 40 at 5a. Af>. each. 

1. 32 at 2a. each. • ^ 65 at 10a. each. 

3. 50 at 6a. each. - \2a. each. 

5, 75 at 13 a. 4f>. each. J " 4 1Q&. each, 

7. 121 at Rs. 2, 6a. each. .8. 124 at ks. •*, 
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Use one aliquot part only (9 — 22) : — 

9. 125 at Rs. 3, 3a. each. 10. 127 at Rs. 5, 5a. each. 

11. 145 at Rs. 7, la. „ 12. 123 at Rs. 9, 9 a. 

13. 127 at Rs. 11, 11 a. „ 14. 128 at Rs. 13, 13 a. „ 

15. 125 at Rs. 21, la. „ 16. 137 at Rs. 27, 9 a. „ 

17. 150 at Rs. 26, 13 a. „ 18. 145 at Rs. 45, 15fl. „ 

19. 156 at Rs. 12, 14a. 8p. „ 20. 147 at Rs. 7, 5a. 4 p. „ 

21. 147 at Rs. 9, 13 a. 4 p. „ 22. 121 at Rs. 3, 10s. 8 p.„ 

23. 165 at Rs. 8/9 a. %p. ,, 24. 172 at Rs. 15, lla.4p.,, 

25. 160 at Rs. 9, 9 a, 9 p. each*) 

26. 180 at Rs. 11, 11a. lip. ,, ! Use two aliquot 

27. 192 at Rs. 28, la. Ip. „ f parts only. 

28. 156 at Rs. 45, 9 a. 9p. „ J 

29. 232|- at Rs. 25, la. 8 p. ,, 

30. 22l£ at Rs. 45, 12 a. 8 p. ,, 

31. 32l£ at Rs. 16, 14 a. 8p. 

32. 521 1 at Rs. 32, 11a. 8p. „ 

33. 416 J- at Rs. 11, 10«. 8p. ,, . 

34. 512-| at Rs. 24, 13a. 8 p. ,, 

35. 320i at Rs. 27, 9a. 8 p. ,, 

36. 728i- at Rs. 15, la. 8-| p. „ 

37. 7281 at £53, 3s. 4d. „ [53=10x5+3] 

38. 325 j at £59, 7s. 6 d. ,, [ 59=10x6—1] 

39. 751 f at £87, 16s. 8^. „ [87=17x5+2] 

40. 975| at £107, 17s. 6tf. „ . [107=12x9-1] 

41. 1625 at £25, 16s. 3d. per hundred. 

42. 4524 at £40, 12s. l\d. per hundred. 

43. 175 at Rs. 62, 8a. per score. 

44. Find the price of 127 pen-holders at 10 bp. each. 

45. Find the price of 155 pencils at 4 \p. each. 

46. A bankrupt’s debts are Rs. 15926, 10fl. 8 p. and he can 
pay the creditors la. 4 p. in a rupee. Find his assets. 

47. A bankrupt’s debts are Rs. 96728, 5a. 4p. and he can 
pay the creditors 13 a. 4 p. in a rupee. Find his assets. 
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II. COMPOUND PRACTICE. 

§3. The following examples will illustrate the rule of 
Compound Practice : — 

Example 1. Find the cost of 12 maunds 27 sr. 8 ch. at Rs. 5 
10a. 6ft. per md. 

sSol. 


20 sr,=|- of 1 md. 
5 sr.=| of 20 sr. 
2 4 sr.=J of 5 sr. 

Example 2. Find t 
at £5 16s. Sd. per ton. 
Sol. 


10 cwt. =4 of 1 ton. 
5 cwt.=f of lO cwt. 
2 qr. = 1 1 ry of 5 cwt. 
14 lb. — £ of 2 qr. 

7 lb. =4 of 14 lb. 


Rs. 

a . 

A 

5 

10 

6 =price oi 1 md. 
12 

67 

14 

o = „ 12 

2 

13 

3 = „ „ 20 sr. 

0 

11 

3f = „ „ 5 „ 

0 

5 

7‘t — :> >> 21 „ 

71 

12 

2|. Ans. 

ost of 12 tons 15 cwt. 2 qr. 21 

s> 

/V a 

s. 

d. 

5 

16 

8 =price of 1 ton. 
12 

70 

0 

0 =price of 12 tons. 

2 

18 

4 = „ ,,10 cwt. 

1 

9 

2 sb „ „ ' 5 cwt. 

0 

2 

11 = „ „ 2 qr. 

0 

0 

8| = „ „ 14 lb. 

0 

0 

4| — ,, ,, 7 lb. 

>74 

11 

6|. Ans. 


41 


Example 3. Find the value of ** — — — 

weighing 4 mds. 37 srs. 8 chks. at Rs. 13. 7 a. 6ft. per maund. 
Sol. 4 mds. 37 sr. 8 chk.=5 — 01 CT- ' A1 


•^r of a md. 


2\ sr. 
by subtraction — 


Rs. 

a. 

A 

13 

7 

6 



5 

67 

5 

6 

0 

13 

5| 

66 

8 

3 

■g 



8 

533 

0 

' 3 



5 

2660 

1 

3 

66 

8 

3 

S 

2726 

9 

31 


bales of cotton each 
er maun 

8x5+1- 

= value of 1 md. 


) 3 


3 > 


5 mds. 
2| srs. 

1 bale. 

8 bales. 


40 

1 

41 bales. 


>3 

bale. 
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Example 4. Find the value of 880 articles at .-S3, 16$ 3//. 
per hundred. 


Sol. 

£. 

3 

s. 

16 

d. 

8— 

value of 100 

articles. 


20 

13 

8 

4= 

>> 

„ 800 

99 

50=-| of 100 

1 

18 

4= 


„ 50 

99 * 

25=| of 50 

0 

19 

2= 

9 9 

„ 25 

99 

5=i of 25 

' 0 

3 

10= 

9 9 

„ 5 

9 9 

33 

14 

8= 

9 9 

„ 880 

i 9 


EXERCISE* 66* 


Find, by Practice, the value of : — 

1. 3 mds. 10 sr. at Rs. 3. 5a. 4p. per md. 

2. 4 mds. 15 sr. at Rs. 5, 10a. 8ft. per md. 

3. 6 mds. 25 sr. at Rs. 4, 13a. 4p. per md. 

4. 8 mds. 27 sr. 8 chk. at Rs. 5, 12a. Op. per md. 

5. 10 mds. 37 sr. 8 chk. at Rs. 8, 6a. 8p. per md. 

6. 7 mds. 28 sr. 8 chk. at Rs. 6, 14a. 8 p. per md. 

7. 8 mds. 11 sr. 7 chk. at Rs. 6, 10 a: 8 p. per md. 

8. 12 mds. 25 sr. 12 chk. at Rs. 2, 3a. 4p. per sr. 

9. 8 mds. 17 sr. 8 chk. at Rs. 3, 9 a. 6p. per sr. 

10. 7 mds. 14 sr. 14' chk. at Rs. 5, 6a. 8p. per md. 

11. 5 mds. 10 sr. 10 chk. at Rs. 9, 10 a. 8p. per md. 

12. 27 mds. 18 sr. 9 chk. at Rs. 12, 13a . 4p. per md. 

13. 5 cwt. 2 qr. 14 lb. at Rs'. 16, 10a. 8p. per cwt. 

14. 7 cwt. 1 qr. 21 lb. at Rs. 12, 12a. 6p. per cwt. 

15. 23 tons 15 cwt. 2 qr. 7 lb. at £3, 13s. 4d. per ton. 

16. 5 tons 12 cwt. 2 qr. 16 lb. at £5, 16s. per ton. 

17. 16 3>ds. 2 ft. 3 in. at Rs. 6, 9a. 8p. per yd. 

18. 43 yds. 1 ft, 4 in. at Rs. 5, 13 a. 4 p. per yd. 

19. 17 tolas 8 mashas 4 ratis at Rs. 22, 10a. 4 p. per tola. 

20. 27 tolas 9 mashas 5 ratis at Rs. 26, 13a. 4 p. per tola, 

21. 24 tolas 10 mashas 4 ratis at Rs. 25, 4a. 6 p. per tola. 
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22. Find the rent of 583 acres 1 rood 31 sq. poles at £4, 
Is. lOii. per acre. 

23. Find the value of 1 ton 5 cwt. 2 qr. 14 lb. at £3, 15s. 

7 d. per cwt. . 

24. Find the value of 5 acres 3 roods 7 sq. poles 5|- sq. 
yards of land at £161, 6s. 8 d. per acre. 

25. Find the cost of 7 miles 5 fur. 165 yds. at Rs. 682, 7 a. 

4ft. per mile. -• 

26. Find the rent of 156 acres 3 roods 24 sq. poles 11 sq. 
yards at Rs. 25, 3a. 4ft. per acre. 

27. Find the price of 15 bags of wheat weighing 2 mds. 
27 sr. 8 chk. at Rs. 6, 10 a. 8ft. per md. 

28. Calculate the price of 25 bags of sugar weighing 3 mds. 
35 sr. 8 chk. each at Rs. 16, 13 a. 4ft. per md. 

29. What is the cost of 40 bales of cotton weighing 4 mds. 
27 sr. 8 chk. each at Rs. 25, 8a. per md. ? 

30. Find the price of 35 boxes of tea at Rs. 9, 2a, 8ft. per 
md., the weight of each box being 2 mds. 15 sr. 8 chk. 

31. Find the price, in English coin, of 45 bags of sugar 
weighing 2 mds. 15 sr. 8 chk. each at Rs. 20, 10a. 8ft. per md. 
(Re. l=2s. 2d.) 

32. If a man's debts amount to Rs. 15789, 4a., and he can 
pay only 12a. 3%ft. for each rupee, how much do his creditors 
get ? 

33. Find the price of 10 lbs. 11 oz. 16 dwts. 16 grs. of gold 
at £3, 17s. 10U. per oz. 

34. Find the value of 2 tons 15 cwt. 1 qr. 7 lb. at £13, 6s. 
8 d. per ton. 

Find the value of: — 

35. 5 tons 5 cwt. 2 qr. 17-1- lb. at £3, 6s. 8rf. per ton. 

36. 2 tons 7 cwt. 3 qr. 11 lb. at £21, 12s. Gd. per cwt. 

37. 1347 cwt. 3 qr. 21 lb. at £3, 17s. 10|tf. per cwt. 

38. 1565 cwt. of coal at Rs. 125, 12 a. 8ft. per 100 cwt. 

39. 7 tons 2 cwt. 2 qr. at Rs. 3, 2a. per maund, assuming 
that one ton is equal to 27^ maunds. 
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40. Find the cost of a fence of length 5 miles 1104 yds. 2 
ft. at £13, 155. per mile. 

41. Find the rent of 24 acres 3 roods 26 sq. poles at €3, 
18s. 4d. per acre. 

42. Find the cost of 5 tons 3 cwt. 3 qr. 27 lb. 12 oz. at 
£14 per cwt. 

43. Find the rent for 3 months 3 weeks 4 days from 
January 1 at Rs. 106, 12 a. per month. 

44. Find to the nearest penny the value of 11 tons 17 cwt. 

3 qr. 21 lbs. at £4, 17s. 6d. a ton. ( Most easily done by the 
decimal system.) 


INVOICE OR BILL. 


§4. An Invoice is a detailed description of the goods 
together with their price, quality and quantity supplied by a 
seller to the buyer. 

If the payment is made then and there, the invoice is 
receipted, i.e., the seller writers the words “Received payment 1 ' 
puts his signature and date. If the total amount of the bill is 
over Rs. 20, one anna stamp must be affixed. [See page 1931. 


Note Each separate amount in an invoice is called an item 


§5. Specimen of an account. 


LAHORE 


June 4, 1944. 

The Headmaster, Jain High School, Indore. Dr. 

To the Mathematical House, Lahore. 


Date 

Description. j 

l 

i 

Rs. J A. 

! 

P. 

April 13, 1944. 

To goods as per invoice No. 231 

1 

338 ; 6 ; 

0 

May 15, 1944. 

l 

To goods as per invoice No. 352 ! 

56 ; 7 : 

l 

<•> 

o 

May 29, 1944. 

To goods as per invoice No. 402 

CO 

CO 

CO 

6 


\ » 
j Total Rs. 

j 431 I 0 j 

9 


1 
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§6. Specimen of an invoice or bill. 


Lahore. 


No. 231. 


April 13, 1944. 


The Headmaster, Jain High School, Indore. 


Bought of The Mathematical House. 


Quan- 

tity 

1 

Description 

Rate., 

=■ Rs. . 

A. 

p. 

Rs, 

A. 

P. 

40 

. “ Algebra Made Simple” by 









Ghosh and Dhawan ... j 

31-1- 

120 

, , , 





30 

" Arithmetic Made Easy ” ! 









by Ghosh and Dhawan ... 

3/-/- 

90 

. . . 





31 

Standard Geometry by 









M. IC. K. Pillay 

3/-/- 

93 

• • • 

• • • 





! 


303 

• • • 

1 • • • 





Deduct discount at 15 p. c. 


45 

7 

. • • 

257 

9 

0 

36 

Selected Exercises in Geo- 









metry with solutions 

1/4/- 

45 

0 

0 




42 

"20 Model Papers in Matri- 









culation Mathematics A 




; 





with solutions by K. M. 









Ghosh, M. A. . ... 

1/8/- 

63 

0 

0 




50 

Ataliq Hissab by L. R. 









Dhawan 

1/10/- 

81 

4 

0 



\ 




189 

4 

t c 

1 




Deduct discount at 20 p.c. 


37 

IS 

i e 

; 151 

. ( 

» 6 



i 


40S 

Ilf 

5J 


E. & O. E. 


For 


Received 
The Mathcm 

S. P. 
April 13, 


, (Sd.) SATYAPAL. 

Payment 
atical House 
Dhawan 
1944. 


/ 
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EXERCISE 67.' 

Make the following invoices, giving name, date etc. 

1. 20 slates at 7a. per slate ; 50 boxes of Geometrical 
instruments at Re. 1, 2a. per box; 2 gross of pencils at 3 a K 6p. 
a dozen ; 15 colour boxes at Re. 1, 7«. a box. 

2. 40 copies of Revision Book on Arithmetic i^y L. R. 
Dhawan at Re. 1 peruopy ; 30 copies of Domestic Arithmetic 
and Household Accounts Part I by L. R. Dhawan at Rs. 2, 4a. 
per copy ; 20 copies of “Algebra Made Simple” by' Ghosh ahd 
Dhawan at Rs. 3 per copy. (Deduct discount at 15 p. c.) 

3. 10 yards of linen at Re. l,'3a. per yard; 20 yards 
flannel at Rs. 5, 8a. per yard ; 28£ yards of velvet at Rs. 3, 
12a. per yard ; 20 pairs of sarees at Rs. 7, 8a. per pair ; two 
dozen of towels at 9a. per towel. 

4. 20 seers of sugar at 8a. 9 p. per seer ; If maunds of rice 
at Rs. 5, 8#. per maund ; 15 seers of ghee at Rs. 2, 3a. per 
seer ; 21 lbs. of butter at 8f a. per lb. ; 3f maunds of flour at 
Rs. 5, 7a. per maund. 

5. 20 pairs of stocking at 8a. 9p. per stocking ; 30 
handkerchiefs at 2a. 9 p. per handkerchief ; 40 umbrellas at 
Re. 1, 6a. 6p. per umbrella ; 20 boxes of soap at 11 a. 3 p. per 
box ; 1^ dozen of gloves at Re. 1, 3a. 9 p. per pair. 

6. 10 lbs. of tea at Is. \\d. per lb., 15 lbs. of coffee 'at Is. 
2f^. per lb. ; 30 lbs. of chicory at Is. 9id. per lb. ; 20 lbs. of 
:.ugar at 9f- d. per lb. 

7. One gross of pen-holder at 4a. 6p. per dozen ; 300 
envelopes at 12 a. 3 p. per hundred ; 23 exercise books at 2a. 
9p. per copy ; 5 dozen quill pens ’at 2a. 6p. per dozen; 4b 
reams of foolscape paper at 6a. per quire ; \ gross inkpots at 
7a. 6p. per dozen. 

8. 15| yds. of linen at 14a. per yd. ; 2 lb yds. of flannel at 
Rs. 2, 4a. per yd. ; 45 yds. of carpet at 5a. 4p. per yd. ; 3 pairs 
of socks at 3 a. 6 p. per pair ; 10| yds. of sheeting at Re. R 10c. 
8 p. per yd. 

9 * 50 mds. of wheat at Rs. 5, 6a. per md. ; 40 mds. of 
gram at Rs, 6, 3 a. per md. ; 75 mds. of rice at Rs. 4, 2a. per 
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md. ; 214 mds. of sugar at Rs. 15, 10a. per md. ; 304 mds. of 
coal at Rs. 3, 6a 6p. per md. 1 

10. 21 lbs. of tea at Is. 3d. per lb. ; 13 lbs. of coffee at Is. 
5d. per lb. ; 24|- ]bs. of cliicory at Is. 2d. per lb.;- <54 lbs. of 
sugar at 9 d. per lb., 17£ lbs. of green tea at Is. Id. per lb. 

11. .20 copies of Arithmetic Made Easy by Ghosh and 
Dhawan at Rs. 3 per copy ; 24 copies of Algebra Made Simple 
by Ghosh and Dhawn at Rs. 3 per copy ; 32 copies of 20 Model 
Papers in Matriculation Mathematics A by Prof. Ghosh and 
Atma Ram at Re. 1 per copy ; 26 copies of Typical Questions 
in Arithmetic by L. R. Dhawn at 3 a. per copy ; 27 copies of 
Typical Questions in Algebra by L. R. Dhawn at 3 a. per copy ; 
2 copies of Key to Arithmetic Made Easy at Rs. 2, 8a. per 
copy ; 25 copies of Standard Geometry revised by M. K. Iv. 
Pillay at Rs. 2, Sa. per copy. Deduct discount at 12|-%. 

12. 20 copies of Youngman’s English Composition for 
middle classes by Malhotra and Katyal at Re. 1, 8a. per*copy ; 
25 copies of Youngman’s English Composition for High Classes 
by Raj and Sharma at Rs. 2, 8a. per copy; 30 copies of 
Selected Exercises in Geometry (solved) at Re. 1 per copy ; 
25 copies of Revision Book on Arithmetic (solved) by L. R. 
Dhaw r an at Re. 1 per copy, 50 copies of Youngman’s History 
of England Hindi Edition at Rs, 2, 4a. per copy ; 40 copies 
Urdu edition of the same at Rs. 2 per copy ; 30 copies of 
Youngman’s Matriculation Geography in the form of questions 
and answers by Ram Lai Katyal, in -Hindi at Rs. 2 per copy. 
40 copies of the same Urdu edition -at Rs. 2 per copy. The 
Mathematical House allows 15%, discount on these books. 
Make out the bill and also the receipt of payment issued by 
the firm to the customer. 



CHAPTER XI 

INVOLUTION AND EVOLUTION 

i. INVOLUTION 

§1. A power of a number is the product which is obtained 
from successive multiplication by itself ; the operation by 
which it is obtained is called Involution. Thus the 1st powei 
of 2 is 2 ; the second power is 2x2=4; the third power is 
2x2x2=8 and so on. For the sake of convenience we denote 
these operations by the help of indices or small figures placed 
above the number a little to the right ; thus, we may write as 

2 1 ~2, 2 2 = 4, 2 3 = 8, etc., etc. 

§2. The second and third powers of numbers are called 
their squares and cubes respectively. 

§3. Study the following table of the numbers and their 
squares : 

Numbers 123456789 10 

Squares 1 4 9 16 25 36 49 64 81 100 

Notice carefully that no square number ends in 2, 3, 7 or 
8 ; hence it follows that number which ends in 2, 3, 7 or 8 is not 
a perfect square. 

§4. Abbreviated methods of finding the square of any 
number. 

Rule 1. Split up the number in two parts and apply the 
algebraical farmula (a-{-b) 2 = a 2j r b 2 + 2ab. 

Example 1. Find the square of 64. 

Sol. 64* = (60 + 4) 2 

=3600+16+2x60x4 
=4096. Ans. 

Rule 2. Add and subtract the unit figure of the given number , 

to and from the number itself. Multiply the sum and difference 

thus obtained and then add the square of the unit’s figure to the 

product. 

1 

Example 2-, Find the square of 64 by this rule. 

Sol. 64 2 = (64 + 4} (64 — 4) + (4) 2 . 
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=68x60+16 
=4080+16=4096. Ans. 

This' method may also be proved by the algebraical formula 
V fl 2 = tf 2 -£ 2 +£ 2 

a?={a-{-b){a— 5)+£ 2 . 

Rule 3. If the number contains more than 2 digits, then 
more than 1 digit on the right of the number may be taken 
instead of unit’s figure. Thus * 

Example 3. Find the square of 526. 

Sol 526 2 = (526+26) (526— 26) + ((26) 2 
' =552x500+676 

=276000+676=276676. Ans. 

Rule 4. If the number ends in figure 5, then neglect the 
five and multiply the remaining figure by the next higher 
figure and affix 25 to the right. Thus 

Example 4. Find the square of 65 and 135. 

Sol (i) 65 2 =6 x 7 with 25 affixed=4225. Ans. 

(ii) 135 2 =13x 14 with 25 affixed =18225* Ans. ‘ 

Rule 5. If the number ends in 25, then neglect the 
twenty-five and multiply the remaining figure by the remain - 
mg figure with a 5 to its right, and affix 625 to the right 
1 hus 

Example 5. Find the squares pf 525 and 1625. 

Sol (i) 525 2 =5 x55 with 625 affixed= 275625. Ans. 

{ ii) 1625 2 =16x 165 with 625 affixed =2640625. Ans. 

EXERCISE 68. 

Write down the squares ol the following numbers : — 


1 . 

44 

2. 

57. 

3. 

36. 

4. 

48. 

5. 

49. 

6. 

46. 

. 7. 

59. 

8. 

88. 

9. 

53. 

10. 

47. 

11. 

99. 

12. 

56. 

13. 

128. 

14. 

156. 

• 15. 

166. 

16. 

106. 

17. 

65 

18. 

75. 

19. 

145. 

20- 

Ip5. 

21. 

. 165. 

22. 

205 

23. 

245. 

24. 

305. 

25. 

625. 

26. 

929. 

27 

1325. 

28. 

2125- 
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§15. A Solid Square and a Hollow Square. 

A Solid Square is one in which the number of rows is 
equal to the number of men in each row. In diagram (1) there 
are 8 rows, each containing 8 men. The totiil number of - men _ 
is 8 2 or 64. 


(1) 

# s*: aj: # if if. 

# sj: s)t s^ * 

# * 9}S S>: if. * 

si : $ $ * $ $ $ 

*. si: * * * aji % si: 



* 

«». 

'f 

* 

* 

¥ 

❖ 

* 

V 

* 

* 

❖ 

* 

* 

* 


* 


* 


* 

* 

* 

5k 


* 


* 



* 


* 

ijc 


* 



* 

V 

sfc. 

S?C 

* 

* 


❖ 

:fc 

5k 

7* 

?•< 

❖ 

* 


* 

* 

* 


-f . 

* 

* 

❖ 


* 

* 

* 


\ 

Diagram (2) is of a hollow square three deep haying 8 
men in the front rank. It is three deep because the number 
of complete rows counted from any front is three. The 
number of men in this hollow square=8 2 — (8— 2 x 3) 2 =60 

i 

Example. Find the least number of soldiers wlrch can 
be drawn up in a hollow square 6, 8, 12 and 15 deep and also 
in a solid square. 

Sol. We have to find the least number which is exactly 
divisible by 6x4, 8x4, 12x4, 15x4. 

The L. C. M. of 24, 32, 4S, 60=4S0 =16x30 .. 

.\ least square number=16x30x30=14400 Ans. 

II. EVOLUTION 

§6. Evolution is the inverse process of iuvolution. 
Whereas involution is the process of raising a number to any 
power so evolution is the process of extracting a required root 
of a given number. Thus 

5 2 =5x5=25. Here 25 is the square of 5 and 

^ 5 is the second root or square root of 25, also 
5 3 =5 x5 x5=125. Here 125 is the cube of 5 and 
5 is the third root of 125. Similarly 
5 is the fourth root of 5x5x5x5 or 625 and so on. 
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§7*. Square Root.' . 

' . The S ;l ua y e /pot of -a given number is that number which 
v hen multiplied by itself will produce the given number. Thus 
?. is the square root of 25 because 5 multiplied by 5 produces 
the given number 25. p 


^8. The square root of a given number is; indicated by the 
symbol y placed before it. It is sometimes denoted by. placing 
the fraction 4 above the number towards the right. Thus the 

square root of 25 is denoted either by a/ 25 or (25) | 

§9. Square root of 9 is 3 but the square root of 3 cannot 
be accurately determined. .We may. only write an approximate 
answer-in decimals. Such an incomplete root is called surd 
root and the one of which the root is accurately determined 
is called a rational root. Thus the square root of 9 is 3 ; 3 is 
therefore a rational root ; but the square root of 3 cannot be 
accurately ascertained; therefore aJ 3 is a surd root. 


§10. To ascertain the number of digits ^ in the squaxo 
root of a given whole number. 

Since the square root of 1 is 1 ; 

,, ., „ „ „ 100 ' is 10 ; 

„ „ „ „ 10000 is TOO &c. &c. . 


It follows at once that the square rdot of a number consisting 
of less than 3 digits will consist of only one digit, that of a 
number of 3 and 4 digits will consist of 2 dig'ts andpo • on. Or 
if a dot (•) be placed over every alternate digit beginning with 
the digit in the unit’s place of a number, i, e., separate the 
digits of the given number into periods of two, the number of 
gots thus placed, i. e.-, the number of periods thus marked 
will show the number of digits in the square root of the 
number. Thus 8972 will be divided into, two periods and 

48972 into three; e. g., S9?2 and 489/1 -In the first case 72 is 
the first period and 89 the second. In the second case 72 is 
the first period, 89 the second and 4 the third. It may be 
. noted that if the given number consists of an odd number 
of dfgits the last period will be of one figure only. 
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§11. To Find the square root of a number by factors. 

Example 1. Extract the sruare root of .2 1025. 

Sol. Tl 025=7x7x5x5x3x3 

✓ =7 2 x5 2 X3 2 

the square root=7x5x 3=105. Ans. 

Note. It is not necessary to break the given number into prime 
factors ; we conveniently break it into equal pairs of factors. 

EXERCISE 69. 

Extract the square root of : — ‘ 

1. 4x4x5x5. 2. 7x 7x3x3. 

3. 11x11x3x3x2x2. 4. 13x13x5x5x2x2. 

5. 1225. 6. 2025. 7. 9216. 8. 17424. 

9. 19600. 10. 20736. 11. 63504. 12. 81796. 

13. Find the least numbers, which when multiplied by the 
following numbers, will make the products perfect squares — 

75 ; 180 ; 1456 ; 750750. 

14. What is the least square number which is divisible by 
4, 8, 15, 108 or 125 ? 

§12 To find the square root of a whole number. 

When the factors of a given number are not conveniently 
traceable we use the method corresponding to the algebraical 
formula i/ « 2 +2#6+& 2 =&+6. 

Before we explain how to extract the square root of a 
given number let us analyse the operation by finding the squares 
of a+b and 20+5 when 20 stands for a and 5 for b . 


fl+6 

20+5. Or 


400 

a\-b 

20+5 


200 

a 2J rab 

400+20x5 

V 

25 

+U&+6 2 

+20x5+25 


625 


a 2 +2a6+fc 2 400+2x20x5+25 

=400+5(2 x 20+ 5) 

Now reverse the operation and find the square root of 625. 
First mark off the number into periods as explained in Art. 10. 
As there are two periods in the number the square root will 
consist of two digits. We also find that the second period is 
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less than 9 and greater than 4. Therefore the left-hand side 
digit in the square root will be 2 and the square root will be 
greater than 20 and less than 30. We 'shall now proceed 
thus: — 


20 

40 


62S (20+5 
‘ 400 
225 
200 
25 


Exp. We have subtracted the 
square of 20 from 625 and have 
obtained remainder 225. Now 
doubling the 20, we get 40. Divide 
the remainder 225 by 40. It goes 5 
times, leaving the remainder 25 


which is the square of 5. We conclude therefore that in order 
to make up the remainder 225 we have to add 5 to 40 and 
then multiply the sum by 5. We shall write the process thus : 

(I) 20)62^20+5=25 (2) 2j 625(25 

400 I 4 

40+5—45)225 Or briefly thus 45( 225 
225 | 225 


Noto In the 2nd process zeroes have been omitted. 

. The above process has been modelled on ' that of algebra. 
For the sake of reference we write the process below: — 
a tf 2 +2rt#+# 2 (a+6 



2 a-\-b 2 fli+6 2 

2 ab-j-b* 

§3. A Graphical Explanation. 

We have read in algebra that the difference of the squares 
of two numbers is equal to the product of the sum and 
difference of those numbers ; as 

(27) 2 — (20) 2 = (27+20) (27 — 20) 

=47x7 

== (twice 20+7) +7.' 

We conclude therefore that if from the square of .a num- . 
ber we subtract the square of a part of it, the remainder =3 
(twice that part +. the second part) X the second part. 

With the help of this result let us find the square root 
of 729. It will be divided into two periods, the first period 
being 29 and the second 7 ; 7 is greater than 4 and less than 
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9 : therefore the left hand digit in the square root must be 
2 , and the square root will be between 20 and 30.* Let us now 
draw a square supposing its area to be equal to 729 square inches 

Fig: I: Fig. II. - 



Cut off a square of 20 inches from it, the remaining figure as 
shown in Fig. II is equal r to 729—400, i.e., 329 square inches 
in -area. 

Figure II can be put like the following rectangle, the area 
of which is equal to 

(Twice the first part + the second part) x the second 
part =329 square inches. 


. 20 ZhdPaft 

2*x/fy-r 


Now we have - o lind out the second part so that bv 
adding it to twice 20 and multiplying the sum by it we may 
get 329. 

Tw'ce 20=40 ; when we divdc 329 by 40 it goes .8 times : 
adding 8 to 40 and multiplying the 'sum by 8 we. get the figure 
in the unit’s place 4 instead of 9, we therefore reject this 
number and try another. Let us try 7, adding 7 to 40 we get 
47 and multiplying 47 bj r 7, we, get 329. Therefore the second 
part is 7 and the side of the square is 20+7, i.e,, 27 inches. 


20 ; 


^29(20+7 

400 


2 


729(27 

4 


20x2=40 329 

40+7=47 329 


47 


329 

329 


From the above explanations we can extract the following 
"Rule. Mark off the given number into periods as 
explained in Art. 10. Subtract the square of the greatest 
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possible number { putting the number as the first figure of the 
root) from the first period at the : left. Bring down the re- 
mainder and the next period. Divide the first two or three 
digits of' the 1 dividend thus formed by twice the part' of the 
root already obtained (called trial divisor). Place the 
quotient as the second digit in the , root and also to the right 
of the trial divisor. Now multiply the newly formed divisor 
by the second digit of the root ’ and put it as the subtrahend. 
Continue the process till the periods are exhausted: 

Exampie 2., Extract the square root of 1452025. 


Soi. 1 

22 

2405 


1452025(1205. Expl. v Mark off the periods ; 

j Ans. there being 4 periods we find 

45 / that the square 'root . will con- 

44 ' sist of 4 digits. First period at 

12025 - the left is 1 and the square 

12025 ■ root of it is /l ; subtracting 1 


I from 1, the remainder is zero. 

Bring down- the next period 45 
as the next dividend. The trial divisor is 1 x2 or 2 and the first 
figure in the trial dividend is 4. The quotient will be 2. Place 
this 2 as the second digit of the root, and annex it to the trial 
divisor as well making it 22. Multiply '22 by 2 and put the 
product 44 as subtrahend and then subtract it from 45. The 
remainder is 1. Bring down the next period 20. Now the trial 
divisor 12x2, i. e., 24 cannot divide the first two digits ,12 ii? 
the trial dividend 120 ; so the next digit in the root is zero. 
Place this zero in the root and also at the end of the divisor. 
Bring down the next period 25 and now we get 5 as the last 
digit of the required root. • 

Example 3. FindThe least' number which must be sub- 
tracted from or added to 89023 to make - it a .perfect 'square. 


Sol. 

i 


2 

49 

588 


S902S (298 
4 

490 
441 
4923 
4704 . 
219 


Hence, (i) 219 is the least 
number to be subtracted from 
-and (ii) (299) 2 — 89023=378 is 
the least number to' be added to 
89023 to 'make it' a perfect 
square. ’ . ‘ . 
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EXERCISE 70. 


Find the square root ol: 
1. 25600. 2. 

28900. 

3. 

44100. 

4. 

50625. 

5. 

73441. 

6. 

85849. 

7. 

839056. 

8. 

819025. 

9. 

978121. 

10. 

2298256. 

11. 

4515625. 

12. 

9641025. 

13. 

80496784. 

14. 

72471169. 

15. 

81162081. 

16. 

244328161. 

17. 

234733041. 

18. 

464661136. 

19. 

26422502500 


20. 850058184196. 


21. 2250075000625. 22. 49000350000625. 

23. A certain number of men subscribed as many pies each 
as there were subscribers, the whole subscription being Rs. 16, 
5a. 4ft. How many subscribers were there ? 

24. A number of persons subscribed as many pice each as' 
there were persons. The total subscription is Rs. 206, 10a. 3ft.; 
find the number of persons. 

25. The subscription to a certain fund amounted to 
Rs. 976. 9a., and each person subscribed as many annas as 
there were subscribers altogether. Find the number of 
subscribers. 

, 26. A General arranged his men* numbering 53824' into a 
.solid square. How many men were there in the front ? 

27. A General wishing to arrange his men numbering 
276674 into a solid square found that there were two men less. 
How many men were there m the front ? 

28. A General wishing to draw up his 251132 men into a 
solid square found that he had 131 men over ; find the number 
of men in the front. 

29. Find the least numbers which must be subtracted from 
8972 and added to 12728 to make them perfect squares. 

30. Find the number whose third part multiplied b}' its 
seventh part gives 756. 

31. Find the least number of men in a regiment which can 
be drawn up in a hollow square 5, 8, 10 or 12 deep and also into 
a solid square. 
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§14. To find the Square Root of a Decimal Fraction. 

V -1 x '1 =-01 .*. V’01 =T. 

V -01 x '01 =-0001 /. J'0001 =-01. 

v -001 x -ooi =-oooooi y 'Oooooi =ooi 

From the above examples we note the following points : — 

(1) If any decimal fraction is squared there is always ’an 
even number of decimal places in the result. Consequently a 
decimal fraction must contain an even number of decimal 
places if it is a perfect square i. e if its square root can be 
exact ty found. If the number does not contain an even 
number of digits a zero may be annexed. 

(2) The pointing must begin - from the place of units 
towards the right-hand over every alternate figure as before 
and the number of such points will be the same as the number 
of decimal places in the square root. 

(3) The number of decimal places in the square root is 
always half the number of decimal places in the given number. 

(4) The square root is always greater than the given 
number. 

§15. We shall deduce the rule for extracting the square 
root of a decimal fraction from the process of the following 
simple examples : — 


Example 1. Find the square root of 23. 

Note. It is clear that the square root of 23 cannot be accurately 
determined. An approximate answer in decimal may be given, we 
shall therefore put the decimal point and annex some pairs of zeroes 
and proceed as before, ' 


Sol. 


4 1 


2S - o0o0oO(4-795...Ans. 


16 

87 700 
609 

949 9100 


95S5 


8541 

55900 

47925 

7975 


The nrnrecs nf extracting the sauare root of 23-000000 is 
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really the process of extracting square root of. number consist- 
ing partly of a whole number and partly of a decimal. 

Example 2. Find the square root of *0023o62. 

Note. The number of decimal places in the given number is not 
even, in order to make them even we annex a zero. 

Thus '0023562— -00235620. 

Sol 0 -062^5620 • • (-0485... Ans. 

4 16 

88 756 

704 

965 5220 

j 4825 

! 395 

Rule. Make the nUmbcr of decimal places even by affixing 
a zero if necessary. Place a dot over the unit’ s figure and then- 
over every alternate figure to its right and left to get periods of 
two and then proceed as im the case of a whole number. The 
number of periods in the integral part of the given number will 
show the number of digits in the integral part of the root and 
the number of periods in the decimal part will show the number 
of decimal places in the root. 

Example 3. The product of two numbers is 105*625 and 
their quotient is 2*5 ; lind the numbers. 

Sol. *,* Product -f- Quotie nt— (smaller No.)- 
/. smaller No. — 105 '625 f2*5 

==^/l056*25-f-2^ 

=V~42*25 

=6*5 

and the greaterNo. = 105*6254-6*5 

=1056*254-65 
= 16'25 

The required numbers are 16*25 and 6*5. Ans. 

Example 4. The products obtained by multiplying to- * 
gether each pair of three given numbers are 8, 11*25, 14*4 res- 
pectively ; find the numbers. 

Sol. Product of the three numbers— yTlx 1T25 xTT4 

= VBx 162 
=V4x2x2x9x9 

- ■ =36. 


Tl ^ 
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• 

. Nos. are (i) 

36- 


1 =4 5 ’ 1 

| 



(n) 

36 

-r 11*25 — 3‘2 I 

- Ans. 



(in) 

36- 

T- 14*4 

=2-5 . I 

; . 





EXERCISE 71. 



Find the square 

root of 

— 



1. 

•09 


2. 

•0064 

3. 

•0081 

4. 

7-29 


5. 

16-81 

6. 

34-81 

7. 

9-3025 • 


8. 

84-8241 

9. 

37-0881 

10. 

1500625 


11. 

477-4225 

12. 

225-6004 

13. 

52 649536 


14. 

•015625 

15. 

•813604 

16. 

251953-8025 


17. 

227-798649. 



Find to four decimal places the square 

root of 

— 

18. 

T. 


19. 

•00001. 

20. 

, -005. 

21. 

15-013. 


22. 

121-3654. 

23, 

256:1034.- 


Find to five decimal places the square root of ' 


24. 11. 25. 19. 28. 31. 27. 101. 

; 28. 501. 29. 605. ,30. 117. 

Find the square root of : — . . , 

31. -005329. 32. -00053361. 33. -00000049112064. 

34. 40000-400001. 

35. The product of two . numbers is -078125 and their 
quotient is 5 ; find the numbers. 

36. The products obtained by multiplying together each 
pair of three given numbers are 7-14, 1T76, 19'04 respectively ; 
find the numbers. 


§16 To find the square root of a vulgar fraction. 

Observe the following examples 


(*) Vh 




V9 

: V16 : 


T 


V2& 



y_25 5 * 

~y 9 ~ 3 ~ 
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(Hi) 

(iv) 

Or 

(v) 


/A 

V 9 


V2 

V9 : 


1-414 

: 3 : 


•471.. 


H =V‘428571 = -654. 

V 7 

/ 3 a/3x 7 - y/21 

V T _== V7x7~V49' 


5-582 


-654. 


/ 8 V8x4 V32 £^656 
V 9 ~V9x4~~-\/ 36 ~ 6 


The above examples give us the following rule : — 

Rule, (i) If the numerator and the denominator of a 
fraction and of a mixed number when reduced to an improper 
fraction be perfect squares, then take the square root of the 
numerator for a new numerator and the square root of the 
denominator for a new denominator. ( Exs . i. Pi.) 

(ii) If only the denominator of a fraction be a perfect 
square, the square root in that case is obtained by dividing the 
square root of the numerator by the square root of the denomina- 
tor. (Ex. Hi.) 

(Hi) If the numerator and the denominator be both 
imperfect squares, then convert the fraction into a decimal frac- 
tion and extract its square root. (Ex. iv.) 

Or Multiply both the numerator and the denominator by 
such a member, as to make the denominator a perfect square and 
then proceed as in. (Exs. iv, v.) 

3*75 

Example. Extract the square root of-^-^, 

0*75 


Sol. 


3-75 __375__ 
iP75~875~ 


A /3*75 

7 •'* V 8*75 
EXERCISE 72. 



= •654. 


Ans. 


Find the square root of : — 


1. 

0 4 

ST/ 

2. 

121 

ITT- 

3. 

-22 5 

3 ST* 

4. 

2 5 f> 
02 5' 

5. 

6*. 

6. 

n- 

7. 

%• 

8. 

Clo 

9, 

34|§. 

10. 

84 t |1. 

11. 

711*. 

12. 

2 m- 

13. 

10«*. 

14. 

21 xihr 

15. 

1*44 

1-69- 

16. 

16*9 

62-5 


[IX 


evolution 




Find to three <* ec taal places, the square root of 


17, 

21 . 

25. 

29. 


LO' 

vi 

O' 

287 * 


18 

22 . 

*26. 

30 . 


12 

25 


3G7f. 


19. 

23. 

27. 

31. 


_7 
36 * 

3 iV 

T-I- : 
6‘Q5 

S 7 ??.. 


20 . 

24, 

28 . 

32. 


oi, 

OJL 

z l£* 

316-8 

10-08 


33. The product of two numbers is 50 and their quotient 
is lh. bind the numbers. 

34. The products obtained bv multiplying each piir of 
the three given numbers are 7jj, 1 2y~ !6*^, respectively; find 
the numbers. 


• §17. To find the square root of recurring decimals: 

If a recurring decimal be a perfect square, it is, convenient ■ 
to reduce it to a vulgar fraction and proceed as in Art. 12 (£) ; 

thus, V2*^V2£=V^M;6. 

§18. But if the recurring decimal be not a perfect square 
sve may extend the recurring part by repeating its period and 
then proceed as in decimal questions. 

Thus to extract t|ie square root of 4-27'3 to 3 places 
of decimals, we can extend the recurring part- 73 as long as to 
enable us to get 3 decimal places in the square, root, e. g., we 

may write 4-2^3 as 4-273737... and then proceed as in Art. XI. 

EXERCISE 73. 

Find the square root of 

1. -02?. 2. 28 4 . . 3. , 4738-027. 

- 4 ; - 134 ’; " 5 . : 049382716 . ’ 6 . 2*361 

7 . -61 8 . 4-02981 . . 9 .. *00561 

Cube Root' - . ; ‘ 

§19. The cube root of a number is that number which 
when multipHedby itself three times will' produce * the given 
number. Thus 4 is the cube root of 64, since 64 is the cube 

of 4.. (• . , S -- • " • " , " , " . , 

§20. The cube root of a number is indicated by- the 

symbol ■$/ placed before it. It is sometimes denoted by the 
sombol j placed above' tlie number towards the -right. Thus 

.tab cube root. of 64 is denoted by -f/64 or (64 3 ). 



210 


ARITHMETIC MADE EASY 


[CHAP. 


§21. A number is said to be a perfect cube when its cube 
root can be exactly found e. g., 125 is a perfect cube but not 
135 since there is no .number, integral or fractional, whose 
cube is exactly 135. ' • 

§22. Study the following table of the natural numbers 
and their cubes : — 

Numbers...! 23456789 

Cubes ...1 8 27 64 125 216 343 512 729 

' Notice carefully that a cube may end with any digit even 
or odd. It is not so in the case of a square number. 

It may also be noted that when a cube end3 in, 1, 8,7, 4/ 
5, 6, 3, 2, 9,. its cube root ends in 1, 2, 3, 4, 5, 6, 7, 8, 9 res- 
pectively. 

§23. To ascertain the number of digits in the cube root of 
a given integral number. 

Since the cube root of 1 is 1 ; 

the cube root of. 1000 is 10 ; 1 

the cube root of lOOOOtX) is 100 ; etc., etc. 

It follows at once that cube root of a number lying bet- 
ween 1 and 1000>must be between 1 and 10, i. e., must be a 
number of one digit.. Similarly the cube root of a number 
lying between 1000 and 1000000 must lie between 10 and 100, 
■i.e., must be a number of two digits, and so on. Hence it 
follows that if a dot { . ) be placed over the unit's figure in the 
number and thence over every third digit to the left, the 
number of dots will evidently bo the number of digits in the 
cube r®e£ of the nuadtas*^ This rule maipr •leo.be applied to 
decimals. * . 

§24. To find the cube root of a given number. 

Rule. Place, a dot over the unit's figure in the given number 
and then over every third figure to its left and also to its r ight if 
. the number contains any decimal portion j adding zeroes if 
necessary to get periods of three digits. It may be --noted that each 
period, shall consist of ihres figures, except the first which may 
contain 2 tr $ figutm. -*?*•-*•- “ 

Now find the number whose cube is either equal to, or next 
, less than the Gist-period on the left hand and write it as the first 
figure of the required root. Subtract its cube from the first- period, 
md write down the remainder wi-tliVie next period following it. 
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MuMfiy thyqwe of ll, e figure the not just attain- 
ca by 300 and take the product as a trial divisor. Then find 
how many times this divisor is contained in the dividend,— 
the quotient thus obtained will be the nest figure in the cube 
root. Then, multiply this quotient by the product of previous 
figure in the root by 30 and. place this result below the trial 
divisor. Below these , write the square of this last quotient 
and. the sum of att the three will be regarded as a complete 
divisor. Multiply this complete divisor by the second figure 
of the root and subtract. Write down the remainder with the 
next period following it, which will form the next dividend. 


Multiply the square of - the root already obtained by 800 
and take tte product as a trial divisor and then find as 
before, how many times this trial divisor is contained in the 
dividend, — the quotient thus obtained will be the next, i. e., 
the third figure in the . root. Then- multiply the figures of the 
cube root already obtained by 30 and the product by the 
last quotient and place this product below the trial divisor . 
Below these, write the square of the , last quotient and. add all 
the three together — the sum being taken as a complete divisor. 
Multiply this divisor by the last., figure in the root and 
subtract. Write down the remainder with the next period . 
following it, which will form the next dividend. Proceed in 
this way till all the periods are exhausted. 

t v. , . 

... Koto. K at any stage of the process, dividend !s lees than the 
trial divisor put a zero in. the root, two zeroes to the trial divisor 
and bring down the next period t 


Example 1. Find the cube root of .46656, 

SoL 4§65§ (36 Ans. 

27 • 

- 32 xlf00=2700i 19856 Exp. Here, first- divide into periods 
3x30x6= 540 beginning with 6 ; the first perioe 

6 2 = 36] on the left, contains only 2 digits 

327649656 viz, 46. The trial - divisor 2700 goes 

! into the dividend 19656, 6 times, 

rvomrilA o. Find the cube root of 64431-20! . 
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Sol* 

64481201 

64 

40, 2 x 300=480000 
40x30x1= 1200 
1 2 = 1 

481201 

/ 

481201 

481231 


(40- 1 ADS. 

Exp. The first trial divisor 
4800 does not go into the 
dividend 485 and hence a 
zero is. put after 4 in the 
root. 


§25. Jf the given number he not a perfect cube, its cube 
root may be obtained to any number of decimal places by < 
placing- zeroes and - bringing down periods of three zeroes 
each. 


Example 3. Find the cube root of * 3 to 3 decimal places. 

Sc*. *30 QC)oOoo 6 (’669 Ans. 
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84000 " 

62x300= 10800 


6x30x6= 1080 


6 2 = 36 


11916 

71496 

X 300=1306800 

12504000 

. 30x9= 17820 


9 2 = 81 

11922309 

1324701 

581691 


Exp. Since the root is to be 

found to 3 decimal places there 

must be 3 periods of 3 figures 

each in the decimal part, hence 

/ 

we affix 8 zeroes to 3. 


§26. When one more thap a half of the digits in the 
required root is obtained by the ordinary method, the rest can 
he found by contracted division as explained in Art. 7 Chapter 


§2?. Cube root of a fraction. 

If we are to find the cube root of a fraction, the denomi- 
nator of which is a perfect cube, we may find the cube roots 
of the numerator and denominator separately ; as in 




Ans. 


Hi) 


_ 4 

- 3 / 729 “ 5 
•3/29 3-0723 


.3/.J20 




=•6144 Ans. 


■XL]: 


EVOLUTION 


2J3 

But if the denominator be not a perfect cube, then we may 
either reduce the givea ..fraction to an equivalent fraction 
whose denominator is a perfect cube and then proceed as in 
previous case or we may convert the given fraction to a deci- 
mal and proceed in the ordinary way .as in 

^3f af . 

/1225 ^/1225 10-6 . 

343 343 “ 7 —1 " 5 , * AnS " 

Or -^^=^3*57l428==l*5..> Ans. ■ ' 

EXERCISE 74. 


Find the cube roof of:— 


1. 

133L 

2. 

21952. 

3. 2048383/ 

4. 

19034163. 

.5. 

105823817. 

6. 702121283072 

7. 

12812-904. 

8. 

103-823 

9. -000512, 

19. 

-00001232639L 

11. 

*876467493. 

132*651 

*2 • f £§• 

CO 

465||. 

14, 

64 

15. 18-609625. 

16. 

•00103030L 

17. 

M. 

18. 1587-962. ' 


Find the cube root i of the following up to 3 places of- 
decimals 

19. f. 20. 18^. 21. *003. 

22. 23. 7-52. 24. 5f. 

25. Find the cube root of 1371742108367626890260631. 

§28. Extraction of some other roots. 

The Fourth root of a number is found by finding the 
square root of the sqare root of the number, e.g., 

3. Ans. 

§29, The Sixth root of a number is found either by 
hndidg the cube root of the square root of the number or by 
finding the square root of the cube root of the number, e.g., 

^4096=^64=4 ; or ^4096=^16=4.- Ans. 
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§30. The Eighth root of a number is found by finding 
.‘he square root of the square root of the square root. of the 
number; i.e., the process of finding the square root is- to be- 
d-one thrice, e.g. ' ' 

•\/256=-^16=f-\/4=2. Ass. 

§31. The Ninth root of a number is found by finding 
tjfoe cube root of the cube root of the number, e.g., 

\/l 3683^/27=^3. Acs. 

EXERCISE 75. 

Find the fourth root of : — 

1. 1673616. 3. 1575*2951. 

Find the sixth root of 

3. 531441. 4. 308*915776. 

Find the eighth root of : — 

5. 214358881, 6. 4299S1696. 

Find the ninth root of 

% 1953125., ' . &. 134217728. 



CHAPTER XII, 

METRIC SYSTEM AND DECIMAL COINAGE, 

§!• A Board of Mathematicians recommended a new 
system of weight nnsl measure called ihs Petrie Sjstissa after 
the French of 1789. it first origfnufed in 

France and then was introduced in almost all the countries of 
Europe. This system, the fundamental, unit of which is a 
Metre, whence it derives its name, proceeds upon the, principle 
of decimal division. It is, therefore, being an -easy calculation, 
largely used in scientific measurements in all parts of the world- 
§2. The unit of length is Metre, which is equal to 
39*3707 inches nearly. 

TABLE. 

10 millimetres $?Mn.)=.l centimetre (on?.,. 


10 centimetres 
10 decimetres 
10 metres 
!0 decametres 
10 hectometres 
10 kilometres 


1 decimetre (dm,) 

1 Metre (m.) 

~ 1 decametre (Dm., 

1 hectometre (Hm.) 
s= 1 kilometre (Km.) 

= l myriametre (Mm.) 


- j ::u r L ~nr r r rrrxLiJi;_xn : 


4 inches, • 




IT 


mpuipii 



i .t '. t ■ r v -r rc 


"cT 


w M I \iiSrtiiBi 


m. or 1 dm, or 10 cm. or 1 00 mm. 

The root words in the Metric System are derived from 
the Greek and Latin, 


Greek 
Deca means 
Hecto „ 
Kilo „ 
Myrm „ 


i0 times, 
100 

1000 ■ 
10000 ' 


Latin 

Deci means one-tenth of. 

Centi „ one-hundreth of. 
Midi ,, one-thousandth of. 
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The following diagram will best . illustrate the above 
Metric table: — ■ ' ' • 

Diagram. 



It will be seen that the value to the left of Metre 
increases tenfold and that to the right decreases tenfold. 

Note. Long distances are generally quoted in Kilometres 
1 kilometre=f- English mile nearly. 

§3. Reduction. It is clear from the above diagram that 
problems of reduction may be solved b\ ? mutliplying or divid- 
ing by 10 as in the decimal system of measurement. 

The following examples will best illustrate the method of 
work: — ■ 

Example 1. Express 9-05 metres in millimetres. 

Sol. 9 05 metres=90'5 decimetres 
=905 centimetres 
=9050 millimetres. A ns. 

Example 2. Express q915-5 millimetres in metres. 

Sol. 5915-5 millimetres = 59 T 55 centimetres. 

=59*155 decimetres. 

= 5-9155 metres. 

Evidently this answer may be read as 
5 m. 9 dm. 1 cm. 5'5 mm. Ans. 

Example 3. Express 8972-2 metres in kilometres, 

Sol. 8972'2 metres=S97-22 decametres 

=89-722 hectometres 
=8-9722 kilometres. 

=8 Km. 9 Hm. 7 Dm. 2m.2 dm. Ans. 

Example 4. Read as quickly as . possible 25T653S94 
myriametres into kilometres, hectometres, etc. 

25-1653894 Mm. =25 Mm. 1 Km. 6 Hm. 5 Dm. 3 m. 
.8 dm. 9 em. 4 mm. Ans. 
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Example 5. Read as quickly as possible 893756 millimetres 
into centimetres, etc. 

893756 mm. =8 Hm. 9 Dm. 3 m. 7 dm. 5 cm, 6 mm. Ans. 

Example 6. Multiply 2-26 metres by *05 and read the 
product in centimetres, etc. 

Sol. 2'26 

-05 

The product = T 13^ metres. 

—1 dm. 1 cm. 3 mm. Ans. 

Example 7. Divide 1262-5 kilometres by 32 and read the 
quotient in kilometres, hectometres, etc. 

Sol. 2) 1262-5 

16) 631-25 ' ■ 

The quotient = 39*453125 Km, 

—39 Km. 4 Hm. 5 Dm. 3 m. 1 dm. 2 cm. 5 mm. Ans. 

EXERCISE 76. 

Reduce . ‘ ■ 

1. 179 millimetres To decimetres, etc. 

2. 1215 centimetres to decametres, etc. 

3. 1679 centimetres to metres, etc. 

4. -15 decametres to millimetres. 

5. 35*5 kilometres to millimetres. 

Read the numbers in the following t 

6. . .5*075 metres. 7. 9-7018 kilometres. 

8. 515*4 centimetres. , 9{ 8 972 metres. 

Simplify (10-^12) and express the answer in metres, etc. 

10. 2125 milli me tres-f 5123 centimetres-f 1215 decimetres 

•4-21 metres. ; • 

11. 156-035 metres- -149002 kilometres. 

12. *176005 kilometres— 142*056 metres. 

13. Multiply 1*15 metres by *003 and express the result 

.in millimetres. ■ . . . 

14. Multiply 13*15 decimetres by 2*5 and express the 
.product in metres, etc. 


ii?H arithmetic made easy [chap. 

15. Divide 1501-308 kilometres by 9 and express the 

quotient in millimetres. ' : - 

16. Divide 151300 millimetres by 1250 and express the 

quotient in' metres. ' 

17. The circumference of a wheel is 4S dms. and it; makes 
2\ revolutions per second. How long will it take to travel 48 
miles ? 

§4. Surface... The unit of surface is the square metre. 
In measuring land, the unit used is a square decametre . ' This 
is called an are. 

TABLE 

10 centiares make 1 declare =11-96033 sq. yds. 

10 declares „ 1 are =119-6033 sq. yds. 

10 ares „ 1 dekare =1196*033 sq. yds. 

10 dekares ,, 1 hectare =11960*33 sq. yds. 

=2£ Eng. acres nearly. 

Kote. Large surfaces are generally quoted in hectares. 

Example. 16506 centiares= 1650-6 declares 

= 165*06 ares 
= 16*506 dekares 
= 1*6506 hectares 
= 1 hectare, 5 dekares, 5 ares, 5 centiares. Arts. 

§5. Volume. The unit of volume is the cubic metre. In 
measuring wood this is called a store. 

TABLE 

10 decisteres make 1 stere =35*317 cub. ft. 

10 steres „ 1 dekasterc =353*17 cub. ft. 

Example 1685 decisteres =168*5 steres. 

' • =*'] 6*85 dekasteres. 

= 16 dekasteres, 8 steres, 5 decisteres. Ans. 

§6. Capacity. The unit of capacity for liquid and dry 
goods is the Litre. ' It is equal to -a cubic decimetre. 

* TABLE 

10 centilitres (eld make 1 decilitre (dl.) = 1 *71 4704 chataks 

10 decilitres „ 1 Litre (lit.) = 1*07169 srs. 
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10 litres make 1 dekalitre (Dl.)= 10*71 69 srs 

10 dekalitres „ 1 hectolitre (HI.) =2*679 mds! - 

10 hectolitres „ 1 kilolitre (Kl.)=26*79 mds. 

Koto. 1 lilre=l£ English pint nearlj% ' " 

Example. 15016-5 litres=1501-65 decalitres pi.) ' r; 

= 150-165 hectolitres (HI.) 

= 15-0165 kilolitres (Kl.) 

= 15 Kl. I Dl. 5 lit. 5 Di. Axis. 

§7. Weight. The unit of weight is the gramrtiz which 
is the weight of a cubic centimetre of distilled water at a. 
certain fixed; temperature. The weight' of a litre of such water 
is 1000 grammes, or 'one kilogram. " • • • '• ' 

TABLE 

10 milligrams (mg.) make 1 centigram (eg.) 

10 centigrams „ 1 decigram (dg.) 

10 decigrams „ 1 gram (gr.)= 1-028823 mashas. . 

10 grams 1 decagram (Dg.)=* -8573527 tolas 

10 decagrams „ 1 hectogram (Hg.) =8-573527 „ 

10 hectograms „ 1 kilogram (kg.) = T07169 seers. • • 

10 kilograms * „ 1 myriagram (mg.) =10-7169 „ 

lOmyriagrams „ 1 quintal. 

10 quintals „ . 1 millier. 

§8. To sum up. We now give below the principal 
measures in the metric system with their approximate' English 
equivalents and vice versa. 

(i) Measures of Length. . • : : 

1 metre ' =39-3703 inches = I -0936 yds. •• 

1 kilometre =*6234, mile , =1094 yds. . - : 

1 'inch = 2-54 cm. I 1 yard =-9144 metres.. 

1 foot = 3-05 dm. j 1 -mile.-. =1*61 kilometres. 

Hence, a. kilometre is nearly 5 r. furlongs or | of a mile . 
and a metre is nearly 1 -jj. yards.- • '' / ' 

(ii) Measures of Area. 

1 sq. metre = 10-7643 sq. ft; 

,.*= 1-1961. sq. yds. 
and 



220 


ARITHMETIC MADE EASY 


[CHAP, 


1 sq. inch — 6-4515 sq. cm. 

1 acre = *4047 hectares. 

Hence an hectare is a little less than 2\ acres. 


(in) Measures of Capacity. 

1 litre =-0353 cu. ft.= 1*7608 pints. 

1 cu. metre • =220*0967 gallons. 

and 

1 cu. inch =16*3852 cu. cm. 

1 pint =9465 litres 

1 gal. =4*5435 litres. 

Hence a litre contains a little more than 1 f- pints. 


(iv) Measures of Weight. 

1 gram = 15*43 grains. 

and 

1 grain *= *0648 grams. 

Hence a gram is nearly 151 grains. 

§9. Money. The unit of money is the Franc. It is about 
9f d. English. 

TABLE 


10 centimes (c.) Make 1 decime. 
10 decimes „ 1 franc (fr.) 


Accounts are kept in francs and centimes only: thus 
“ 20-56 francs ” is read as 20 fr. and 56c. The franc is a silver 
coin composed of 9 parts of silver and one part of copper and 
weighs 5 grams. The Napoleon is a gold coin = 20 francs. 

§10. The Advantages of metric system. 


The great advantages of this system, as we observe from 
the above tables, are that { i ) a compound quantity can be 
reduced to a single quantity and vice versa without any process 
(ii) that the relative size of the different units are very easily 
understood. 

Note. In the examples given below, the specific gravity of a 
substance means the ratio which the weight of any volume of the 
substance bears tothatrof an equal volume of water. 
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EXERCISE 77. 

1. Find the weight of 37 hectolitres of water.' 

. 2. How many fields each containing 2 hectares, 47 ares 
, can be made from a, farm of 313 hectares, 69 ares • 

3. Find the weight of 20 cu. cm. of mercury, whose 
specific gravity =13; 5. 

4. df a man walks 11 metres in 5 secs., how-, many kilo- 
metres .can, he walk, in an hour. : 

5. Find the weight in kilo.s of a bar of gold 10 cm. X30 
mm. x25 mm., its specific gravity being 19*36. 

6. A gentleman’s income is reduced from 56085 fr. 50 c. 

, to 52720 fr. 37 c. by income 'tax (1) How much tax does he 

pay in a franc ? (2) How much tax does he pay in the £, 
taking £1 =25 francs ? 

7. After paying an income-tax of 15 c. in a franc, a 
gentleman’s income is 365318 fr. 10 c. Express the income-tax 
paid by him as a fraction of his net income. 

8. If the specific gravity of alcohol be '8, , how many 
kilograms of alcohol will fill one- third of a tank whose measure- 
ments are 1-50 metres by 3'20 metres by 80 cm. ? 

9. If the circumference of a wheel be 1 dekam. 25 decim. 
and, if it makes 2| revolutions in 1 second, how long will it 
take to travel 50 miles, taking 1 mile = If kilom. 

10. Ifasq. metre=1550'031 sq. inches, find to five' deci- 
mal places the number of sq. cm, in a sq. inch. 



CHAPTER Sill 

MEASUREMENT OF AREA. 
llote: Some questions in this chapter are solved by t he rnethod of 
atio andalligation. They may be omitted till tnese methods are learnt. 

1. Obiersve the following figures : 




Cr* 

s. 




Fig. I. ^ Fig. II. 

. Figure I is a rectangle and figure II is a square. 

Their surfaces are bounded by four straight lines .. making 
every angle a right angle. The opposite sides of the rectangle 
ire equal while the square has all its sides equal. 

The Perimeter of a rectangle or a square is the sum o i 
all its sides. Hence the 

Peximeter of a roctangle=2x(Longth-bbreadth) and 
Perlmoter of a square =<lxslde . . 

Note. The length and breadth of a rectangle \ are called its. 
dimensions. . 

2. Observe the following two more figures : • ■ 


Fig. I Fig. II. 

Each side in figure I is 1 inch and each side in figure II, 
1 centimetre. The first figure, therefore, represents one square 
inch and the second figure one square centimetre. Thus a 
square the side of which measures 1 foot represents one square 
foot and so on. 

The area of figure means the amount of surface enclosed 
by its bounding lines in square measures. 

<roo 
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§3. To find the area of a rectangle. 

The following examples will .illustrate the rule of. Tmdin^ . 
the area of a rectangle. , ; ' ° 

Example 1 . Find the me a of a rectangle whose length 
is 10 inches and breadth 3_ inches. 

• Let ABCD be a rectangle . of which the length AB is 10 
inches and the breadth AD is 3 inches. Divide AB and AD 



into 10 and 3 equal parts respectively and through the points 
of division draw lines parallel to AD and AB respectively. The 
; rectangle has thus been divided into 30 equal square's each 
having one square inch surface. .Hence the area of the rect- 
angle is 30 square inches. Note that 10x3=30. 

Leam, therefore the following formulae : — , : 

Area of a rectangle=LengthXBreadtho 
■Whence Length =area-Hhrcafith. v 
and Breadth =area-^length. 

§4-. To find the area of a square, r ■ 

A square, is also, as you have noticed; by .the figure, a 
kind of rectangle. The only difference is that it has all its 

sides equal.., ‘ ‘ " 

Hence the area of asqpare=(slfl e)' 1 
Whence the side of asqhare=V area 

Example 2. : Find the area of a' square whose side is 3 ft. 
Sol. v area of a square = (side) 2 -. . , . ,... • «■ 

the reqd. area =3x3=9 sq. ft. Ans. 

‘Note. "9 square feet” denote an‘“area >9 times as large as a 
square foot. But if we write ”9 feet square” it will denote the area 

Of a square whose side is 9, ft. j 

Example 3. The length of a room is 15 ft. 6 inches ana 
width 12 ft. 6 in. Find its area. ! ' 

■Sol. area= length X breadth. v • 

= 15|x 12L . 

. sq. ft. : 

*=193 sq! ft. 108 sq. in. Ans. 
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Example 4. The area of a room 
breadth is 15 ft. 6 in., find the leng - . 
Sol. Length =area-r- breadth 
=372-r- x 


is 372 sq. 


[CHAP, 
ft. ; the 


jj q 

q *79 v/ 2 —24 ft. Ans. j 

Example 5. The'arePof the floor of a roon is 36 sq. yds 
3 sq.ft, 112 sq in.; the breadth is 19 ft. 1 m. , 
length. 

Sol. Length=area 4-breadth ^19 ft. 1 in. 

=36 sq. yds. 6 sq. ft. 11Z 1Q SC J; * 

=330 sq. ft. 112 sq. m.^-19 ft. 1 m. 

—Z2JL1 qn ft — ft. 

=2^ ft.* 17 ft. 4 in. Ans. 

§5. Diagonal of Trectangle and a square 

(i) ABCD is a rectangle and BD is the diagon . 

Now BCD is a right-angled A 
BD— V(SC) 2 +(CD) 2 ' 

If BC=5 ft. and 00=12 ft. 

Then BD=V( 5 ) 2 +( 12 P 

=V25-M44=Vi 6 ? < 

=13 ft. Ans. 

(u) ABCD is a square and BD is the d.a min’ 

Now BCD is a right-angled A 

BD=V(£C) 2 -HCD) a . 

If BC=CD=5 ft. ' 




Then BD = V(5) 2 +(5) 3 

= v'25+25 = V 50 
= V25X2 « 5\/2 

=BCV2. 

Since we see that the area of the square=5 x 5=25 sq. ft. 
and.the diagonal = ^/25 x 2 .’. we conclude that 

(i) Dlagonal= y 2 area or sidexY2 

(ii) Area = half the square of its diagonal. 
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SSXSrf* P *VT i 1 2, 4, 6 feet above the ground 

q ioi e , eG ^ 1 w * r f if its length required for each round : 

•*** /o greater than the perimeter of the ground. 

Sol. Area=33 acres 3765 sq. yds. 4 sq. ft. 

‘ " =1471369 sq. ft 

perimeter=vT47l369x4 ft. iL 

= 1213x4=4852 ft. (P, .. 

V the wire is to make 3 rounds and the lengtbM each 
round =4852xf^ ft. 

A The reqd. length=4852xf§$ x3 ft, 

— 15041*2 ft. Ans. 


EXERCISE 78. 

• Find the area of the rectangles having the following 
dimensions 

1- IS. ft. by 10 ft. . 

2. 12 ft. 8 in, by 10 ft. 6 in. 

3. 16 ft 6 in, by 8 ft. 8 in. 

' r t . * the area of the following is sq. yards, sq. feet sad sq. 
Inches 

4. A room 20 ft. 8 in. long, 12 ft 6 in. broad. 

5. A courtyard 9 ft. 1 in, long, 17 ft. 4 in. broad. 

6. A courtyard 45 ft. 6 inches long, 28 ft. 8 inches broad. 

7. Find the area of a rectangular held 440 yards long and 
220 yards broad in acres. 

8. A square field is 550 yards long, find its area in acres. 

* 9. How many acres of land are there in a field 550 yards 

long, 220 yards broad ? 

10. How many sq. yards, of matting will be required for a 
rectangular room 45 ft. long, 18 ft. 4 in. broad ? 

11. Find the breadth of a room, the length of which is 
35 ft. and the area is 46 sq. yards 6 sq. ft. 

12. A room contains 48 sq. yards 6 sq. ft. What will 
be its length when the breadth is 18 ft, ?■' 
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13. A rectangular field contains 2 acres. What will be 

its length v/hen the breadth is 2 yur s . 

M S A square field contains 10 ac«s tad ta 

\stsri«4sga '* “• — 

'" t iSr“s;£Ssr«?n”«...i™ »£■ <■ «• 

its. breadth. Find the length of the e . is 21 ft ? 

• -» 17. mat is the area of a square whose diagonal is g It 

-3 18. The area of a square field is 162 sq. ft. tma 

""Tit How long will a man take to rum round the bo^dag 
of a sq. field containing 250 acres at t 

h T4 What length Of wire wiU be required to enclose a 

square garden containing, 62'5 acres P^ ace . | thaa the 

ft. above the ground, each circuit being 4 / 0 g 
perimeter of the garden ? 

§6. Carpeting or paving rooms, etc. 

The area of the carpet required to cover the floor of a 
room or the area of stones or bricks required for tb <: 

floor of a room or courtyard is evidently equal o e 
its floor. 

area of the floor 

length of the carpet= breadth of thVcarpet 

area of the floor 
and breadth of the carpet- f^gth of the carpet 

area of the floor 

. No. of bricks or stones**^ of on ^brick or stone 

Example 1. Find the cost of carpeting the floor of a 
-room 35 ft. long and 20 ft. broad at 2 a. per sq. ft. 

Sol. Area of the floor =35 X 20=700 sq. ft. 

*.*. area of the carpet=area of the floor 
; .* fl =700 sq. ft. 


tf 


cost 


\y 


=Rs. I X700 
=Rs. 87, 8a. Ans. 
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, Fin f cost o f carpeting a room,' 30 ft. long 
and 24 ft broad with carpet 18 inches wide at 2a. Bp. per yard. 

Sol. ' Area of the carpet=30 X 24=720 sq. ft. - 
length of the carpet = 720 -f4f =480 ft. =160 yds. 
cost of the carpet =Rs. f^x 160 

=Rs. 25. Ahs. 


Example 8 . How many bricks 9 in. by 4 in. will be 
required for paving a room 36 ft. by 21 ft, ? 

Sol. Area of the floor=36 x 21 =756 sq. ft. 

and area of one brick =9x4 =36 sq. in. \ 

=| so. ft. 

No. of bricks r e qd.^?.L^Sj” r 

area of the brick 

=756—^=3024. Ass. 


Example 4. ~ A room 26 ft. 3 in. long 'and 23 ft. 9 in. 
broad is to be paved with equal square tiles ; find the largest 
size of each tile and the number of tiles required. 

Sol. 26 ft. 3 in.=315 in. 

23 ft. 9 in. =285 in. 

G. C. M. of 315 and 285=15. 
the size of the tile is 15 in. square 

and No. of tiles =51f*?f?=S99. 

15x15 

Example 5- The length and breadth of a room are as 
3 : 2, and the cost of matting it at 5a. per sq. yard is Rs. 7, 8 a. 
Find its dimensions. 



Sol. Re.’ is the Gost of 1 sq. yard ; 

Re. 1 is the cost of if sq. yards ; - 

Rs. is the cost of -fxif =24 sq. yards. 

Now the area of the floor of the room is 
24 sq. yards, or 216 sq. ft. Consider a rect- 
angle with dimensions 3 ft. and 2*ft. It will 
contain 6 squares each of 1 sq. ft. 

the area of one square=216-f-6 

=36 sq. ft. . 

.*. the side of the square=6 ft. 

the length of the room =6 X 3= 18 ft. ) . 
and the breadth „ =6x2=12 ft. f 
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Example 6. The cost of carpeting ^oomis. * the carpet 
Had the width of the room' been 3 ft. lessth rooin. 

would have been Rs. 150 only. Find the wi ^o^Rs. 37+ 
Sol. Diff. between the costs =Rs. 187£ „ q ft wide. 

•. Rs. 37£ is the cost of a carpet of a room 3 £ ™ 

Re. l / „ » ” q v2 Jy ajs.it. 

.-. width reqd.=3xfjX^5. ft *15 ft. AM. Had 

• Example 7. A room is 20 ft. long and 18 ^ost of the 
its length been 5 ft. more and width 2 ft. more CQ5t Q f 

carpet would have increased by Rs. 4, 6a. F 
the carpet. 

Sol. Area of the door =20 X 18=360 sq. • 

Area in the 2nd case = (20 -R- 5) (18+2) sq. 

=500 sq. ft* 

Diff. in the areas =500-360=140 sq. ft. 

The cost of carpet 140 sq. ft. in area— Rs. 4 a - • 

. 1 „ =Rs. — 

” 360 ” , ^Ix^n^ 360 / 

" ” 360 " ’ =Rs. 11,4a. Ans. 

Example 8. The length of a room is 8 ft. T y ior f 
breadth and its perimeser is 80 ft. Find the cost ope. 
it at 8a. Gp. per sq. yard. ^ . . 

Sol. Perimeter= (width -f-width+8 ft.) X 2=80 

4 width+16 ft.=80 ft. , ,, r 

4 width =64 ft. ’ ; ; , 

width=16 ft. 

and length =16+8=24 ft. 

Now solve the question further. «■ 

Example 9. The sum of . the length and . breadth o 
room is 27 ft. and the area is 180 sq. ft. Find its dirnen -• 
Sol. Consider any room whose dimensions are pa9\v 
you and verify the following formulae. ? ' ■ • ; 

(length + breadth) 2 — (area x 4) = (length— breadth) , , . 

■ Hence (27 2 — 180 x 4) = (length— breadth) 2 " ■ 
.-.729-720 = (length -breadth) 

Diff. of the sides =y'9 = 3 ft. 
but sum of the sides =27 ft. 


length=(27+3)-h2=15 ft. ) 
and breadth = (27 — 3)-r-2=l2 ft. ) 


Ans. 
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EXE&GISE 79, X ' 

Find the length of carpets reqifirecl for the floor of ; — 

• • . . v y" 

1. -'A room 15 ft. long’, 12 At. broad ; carpet 2 ft. wide. 

2. A room 21 ft. long, 18'ft. broad ; carpet 3 ft. wide. 

3. A room 1.8-i.ft. long. 13|- ft; broad carpet -27 in. wide. 

4. A room 25| ft. long, 16| ft. broad ; carpet 44 in. wide.-.. 

.5. .yjttpw many pieces of carpet each 6 ft. long,. 3 ft. wide 

will cover the floor of a room 21 ft. by 12 ft. ? 

6. Ho\v many' pieces of carpet each 10 ft., long, 27 in. 
wide will, cover the floor of a. room 16 ft. 8 in. by 13 ft. 6 in. ? 

7. ■ How many paving stones each 2 ft. long H ft. wide 

would be required to pave a rectangular courtyard 45 ft. by 
25 ft. • v . " 

8. How many bricks each 9 in. long and 6 in. wide would 
be reqUirdd ;f to pave the floor of a room 18 ft. 6 in. by 13 ft. 6 in.? 

9. How many paving stones each H feet long, 9 in. wide 
would be required to pave a square courtyard whose side is 
30 ft. ? , 1 

.* , *4% ; ‘ 

10. Find the cost of carpeting a room 15 ft. 4 in. by 14 
ft. 3 in. at 4a. per square foot. 

* r V.li Find -the cost of matting a room 24 ft. 9 in. by 16 ft. 
at 2a. per sq. yard. 

12. What will be the expenses of paving a courtyard 18| 
ft. b>y .'14^»ft. at 3a. per sq.*yard ? 

13. Find the cost of carpeting a room 18 ft. 8 in. long, 16 ,- 
ft'. 6 in. broad with carpet. 2 ft. 4 in. wide at 8a. per yard. 

■ 14. ' Find the expenses of carpeting the floor of a room 21 
ft. 4 in. by 14 ft. 3 in. with carpet 2 ft. wide at 12 a. per yard. 

1 15. What will be the expenses of paving a courtyard $0 
ft. by 33 ft. with paving stones ft. by 6 in. at Rs. 16 -p.er 
hundred ? 

16. A hall is 48 ft. long and the cost of carpeting it at 5a. 

4 j). per square yard amounts to Rs. 53, 5a. 4fi. Find its breadth. 

17. A hall is 45 ft. long and the expenses of carpeting it. 
at 8a. per square yard amount to Rs. 100. Find its breadth. 
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.)) ' 18. The cost of paving and varnishing the floor of a square 
J -room At 2 s. : '6d. ‘per square ft. is £78, 2s. 6d. find its side. 

•j* 19. The length of a room is three times its breadth and 
the cost of matting.it at 2 a. 3 ft. per square yard is Rs. 6, 12c. 

... Find its dimensions. 

A i 0. The length and breadth of a room are as 3 : 2 and the 
cost of carpeting it at 2 a. Gp. per square yard is Rs. 23, 7 a. 

] Find its dimensions. 

21. The ieng-h and breadth of a room are in the ratio of 
5 : 4 and the cost. of carpeting it at 2 a. 3p. per sq. yard is 
Rs. 31,4a. Find its .dimensions. 

22. A room is 25 ft. by 21 ft. and the cost of carpeting, 
it at 4a. per yard is Rs. 21. Find the width of the carpet. 

23. A room is 24 ft. by 16 ft. and the ccst of carpeting it 
with carpet 18 inches vide is Rs. 24. Find the cost of the 
carpet per yard. 

l\ 24. A courtyard is 40 feet long and the cost of carpeting 
ft at Rs. 18 per 100 square yards is Rs. 20. Find the cost of 
fencing it round at 12a. per yard. 

26. The expenses of carpeting a square courtyard at la. 
per square ft. are Rs. 64. Find the cost of fencing it round at 
4a. per ft. 

'26. A room 38 ft. 9 in. by 30 ft. is to be paved with 
"' equal square tiles, find the largest tile yvhicli will exactly fit 
and also find the number of tiles required. 

Sr-^27. A cmStyird 37 ft. 6 im by 3.1 ft. 6 in./is to be paved, i 
with equal square tiles j , find j:he largest Jple which will exacSy ’ ’’ 
fit and also find the number of tilesrequired.' ‘V’*- 

28. The area of a rectangular field whose breadth is 500 
•(•yards is 100 acres. Find the cost of cultivating it at Rs. 3, 2*. 

' ’Sp. per 100 sq. j'ard and also the cost of fencing it round at 

Rs. 2, 8 a. per yard. 

29. The length of a rectangular field is twice its breadth, 
j If the rent of the field at £3, 7s. Gd. an acre be £151, 17s. 6d . 
^find the cost of surrounding it with a fence at 4|i. per yard. 

30. A rectangular courtyard the sides of which are as 

J y costs Rs * 144 » 6a. for paving at 10a. Gp. per square yard, 
j Fmd the length of its sides. J 
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31 ; The cost of carpeting a room is Rs. 106, 10«. Sp, If 
the width of the room had been 4 ft. less, the cost of carpeting 
- would have decreased by Rs. 26, 10a. 8p. ; find the width of 
the room. 

82 - A room is 16 ft. long and 12 ft. broad. Had its length 
'v aR d breadth been 2 ft. and 1 ft. more respectively the cost of ’ 
carpeting would have increased by Rs. 5, 4a. Find the cost' of 
. carpeting it. , 


3S. A room is 161, ft. long and 121- ft. broad. - Had the 
'length been 31- ft. more and breadth H ft, less, the cost of • 
carpeting it would have increased by Rs. 3, la. Find the cost 
■of carpeting it. 

; . 84. The length of a room is 10 ft. more than its breadth 

and its perimetre is 100 ft. find the cost of carpeting it at la. 
'dp. per sq. yard. 

P 35. The sum of the length and breadth of a room is 41 fh+ 
and its area is 400 sq. ft. ; find its dimensions. 




Verandah round a roomjand path round a garden. 

Example 1. A room 30 ft. long, 20 ft. broad is surround- 
ed by a verandah 5 ft. wide. Find the area of the verandah a.i J 
also the cost of paving it at 2a. per sq. ft. 


Sob It is clear from the diagram 
that area of the verandah is equal 
to the area of the outer rectangle minus 
the area of the inner rectangle. 



Art* of the outer rectangle=4QX30 —1200 sq. ft, 

„ ' ,, inner =30x20 = 600 sq.' ft. 

area of the verandah =1200—600=600 sq. ft. 
Hence cost =Re. ix6G0=Rs. 75. Ans. 

* -► ✓-'- .flja F * 


JlUter. The’ length of the verandah 
=30,4-30+ (20+ 10) + (20+10) 
= 120 ft. ; breadth =5 ft 
area =120 x 5=600 sq. ft. 

Hence cost=Rs. +X600 

=Rs, 75. Ans. 


fa 


S 


3 0 
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i 

\ 
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Aliter 

Area of ABGE=z40x5=*200 sq. ft. 

Area of FAtDC=40x 5=200 sq. ft. 

Area of ELPF=20X 5-100 sq. ft. 
f' - r ea of GRQM =21 x 5 = 100' sq. ft. 

, Total area=5.200-f-200-t-100-|-100 
, ' ~600 sq.ft, 

Costae, 600-= Rs. 75. Ans. € 

Example 2, A lawn 150 ft. long 120 ft. broad has a path 
10 ft. '-Ayfdh inside running round it. Find *he cost of covering 
the path "with flag stones at 2s. Gd. per square yard- 

Sol. 


'20 


Area of the outer rectangle =150 x 120- — 18000 sq. ft. 

-> A- inner rectangle = 130x100 =13000 sq ft. 

area of the path =1S000 — 13000=5000 sq. ft. 
a cost =££xa2°° =££•£ 

=£69, 8s. lOjhf. Ans. 

The second and third methods are left for the student as 
exercises. 

Note. In the first example twice the width of verandah was 
addea to the length and breadth of the room because the, verandah was 
outride it . • 

In the second example twice the width of the path was subtracted 
from the length and, breadth of the lawn because the path was runnUS 
inside it. ♦£ 

•• Example 3. A ; rectangular lawn 80 ft. by 60 ft. has two 
roads each TO ft.- wide running in the middle of it, one parallel 
to the length and and the other parallel to the breahth. Fjud 
the: cost, of gravelling them at 3m par square yard- X 
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Area of the path AB 
Area of the path C D 
Total Area 


=80x10 ~S00 sq. ft. 
=60 X 10 =600 sq. ft. 

=800-4-600=1400 sq. ft. 


: But area of the common portion = 10x TO =100 sq. ft. 

Y area of the roads to be gravelled 

= 1400—100=1300 sq. ft. 

.'.cost «Re. 

=Rs. 27, la. 4p. Ans. 

Example 4. A path 9 ft. wide, running all round within 
a square garden has an area of 3 acres. Find the area of the 
part of the garden enclosed by the path. 

Sol. A BCD is a garden; abed 
is the part enclosed by the path. 

Produce the side » as shown in the 
diagram. 

Now area of the four equal 

rectangles =3 acres 

. 3 X 4840 , 

.'.area of one rect= - j 0* Y a ^* 


=3630 sq. yds. 

breadth of the rectangle=3 yds. 
length of the rectangle=3630-r3 - 
Q =1210 yds. 

ah =1210 



7 

l 

. 

i 


C 


-3=1207 yds. 
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the area of the sq. abed ~\267 x 1207 sq. yds. 

= 1456849 sq. yds. 

=301 acres 9 sq. yds. Ans. 

Example 5. A ' path of uniform width running outside 
a rectangular garden contains 2S00 sq. ft. If the dimensions 
of the garden be 150 ft. and 120 ft., find the width of the path. 

Sol. In example" 9 of Art. 5 we have stated a formula 
that ( length -h breadth) 2 — (area x 4) =(length— breadth) 2 whence 

(i) (length— breadth) 2 — area X 4 == (length -4- breadth)’ 
and [ii] (length-f-bfead'ch) 2 — (length— breadth)“=areax 4. ' 

It is also evident that the difference 
between the sides of the outer rect- 
angle must be the same as the differ- 
c-nceof the sides of the inner rectangle 

Y the difference between the sides 
of the inner rectangle is 30 ft. 

/.the difference between the side? 
of the outer rectangle is also 30 ft. 


250 ' 

120 




also area of the outer rectangle — (150 X 120) +2S00 sq. ft 

-20S00 sq. ft. 

Now apply formula t {i) 

Y (30) 2 4- 208002< 4 = (length -j- breadth) 2 
Or V 900-f-83200=length-f-breadth 
Or length -fbreadth=290 ft. 

but length— breadth=30 ft. 

/. lengths (290+30)-42= 160 ft. 

i.e., the length of the outer side =060 ft. 

pathx 2=160-150=10 ft. 

/. path=5 ft. Ans. 

Aliter. Since the difference between the length and 
breadth of the inner rectangle is 30 ft. therefore the difference 
in the dimensions of the outer rectangle is also 30 ft. The 
area of outer rect. is (120xl50)+2800=20SOO sq. ft. 
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Now find out twq factors of 20800 whose difference is 30 

20800— 160 X 130 ‘ 

length of the outer rectangle— 160 ft 
twice the width of the path =.-=160— 150=10 ft 
width „ „ = 5 ftiAns. ' 

Examplefi. A square garden A BCD contains 1-8 acres. , 
It is to be crossed by two paths along the diagonals AC, BD . 
Each path is to Vie 8 yards wide with its centre line along the 
diagonal. Find the cost of making and paving the paths at 
6s. 3d. per square yard. 

Sol. *.* Area=I*8 acres 
AC 5 =l’8x2 acs. 

=3 *3 x 4840 s q. yds. 

AC =v3 6x4840«=V36x484 
=-6x22 or 132 yds. 

Now EF— S yds. and G is 
the mid. pt. of EF, 

/. A G—GE=GF—4 yards. 

[AG bisects rt. /_ A. 

Similary, CM —4 yards. 

.-. GM or £A=I32-(4+4)or 124 
vds. 

" Area of the path ^£RCtfF=4x8x4x2+124x8 

or 1024 sq. yds. 

Likewise area of the other path =1024 sq. yards. 

Area of the centre sq.= 8x8 or 64 sq. yards. 

Area reqd. for paving = 1024 -{-1024 — 64=1984 sq. 3 r ds. 
Hence c’ost= ~f^X 1984= £620. Ans. 

Example 7. In the centre of the room 40 ft. square there 
is a square carpet and the rest of the floor is covered with 
cloth. The price of the carpet is 12#. per sq. yard and that, of 
the cloth 4a. 6p. per sq. yard and the total cost of both is 
Rs. 96. 14#. ; find the width of the cloth. 

Sol. Area of the floor=40x 40=1600 sq. ft. 

Had there been only carpet on the floor the 
cost would have becn=Rs. §xi£§- 

=Rs. 133. 5#. 4p. 

i.e., the cost would have been increased by 
Rs. 133, 5a. 4p.— Rs. 96, 14#.=Rs. 36, la. 4 p. 

=Rs. g|A. • 
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Again, if there had been only cloth on the floor the cost 
would have been Rs. §jX--g-=Rs. SO. 

i. e. t the cost would have been decreased by Rs. 96, 14a.— 
Rs. 50=Rs. 46. 14a. =Rs. 

Hence the ratio between the areas of the carpet and the 
Gjcloth would be inverse, i,e. , ; £|f=I125 : 875=9 : 7-.. 

the area of the carpet = 1600x^=900 sq. ft. 

/. The length of the carp et^=\/S00~30' it. But j the 
length of the room=40 ft. • 

twice the width of the cloth— 10 ft. 
width of the cloth=5 ft. Ans. 


Aliter. The area of the room=-h2.§- sq. yards. 


The mean 
cost per sq. yard 


Rs. 96, 14a. X 9; carpet 
: 1600 ! 12 a. 


cloth 


270 

~U2 2 

OT ~3 2 

or 9 


T2— -l a 

105 

~32 

7 


By the Alligation Rule we got the ratio between the area 
of the carpet and the area of the cloth. Now proceed further. 


EXERCISE 80. 


1. A rectangular courtyard 100 ft. long.i-80 ft. wide has 

within it a gravel path 8 ft. wide running round it. rind the 
area of the path and the cost of gravelling it at 5a. 3p. per 
square yard. r_; 

2. T he area of a square garden. is 10 acres! On the ins’de 
of the g arden and along the lour sides of it there : s a gravel 
path 5 ft. wide. Find the cost of constructing the path at la. 
6p. per sq. yard. 

3. Find the cost of paving a pathway 6 ft. wide round 
\ and immediate y r utsiie a fliwer garden 21 yards leng and 10 

yards broad, at 53- pies per sq. yard. • . 

4. A field is 110 yards long and 90 j'ards broad. On the 
inside of it along the four sides there is a path 5 yards wide. 
The cost of gravelling the path is 4a. per sq. yard and the cost 
of planting grass on the remaining field is Re. 1, 8 a. per 100 
sq. yards. Find the "total cost. • 


\\ A field contains one acre ; its length is 110 yards ; on 

- the inside of it along the four sides a road 5 ft. wide has been 
constructed and the remaining field has been planted with 
grass at 2a. 3 p. per sq, yard. Find the cost. 
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6r A room is 24 ft. 4 in. long and 14 ft. 3 in. broad. It 

is surrounded by a verandah 4 feet wide. Find the cost of 

carpeting it at 13 a. 6p. per square yard. 

7. A garden is 350 yds. long and 250 yds. broad. .It has 
two roads each 8 feet wide running in the middle of it, one 
parallel to the length and the other parallel to the breadfh. 
Find the cost of gravelling them at la. 3 p. per sq. yard. 

8 . A garden 220 yards by 1 10 yards, has two roads 6 ft. 

and 4 ft. .wide running in the middle of it. The first road 

runs parallel to the length and the second parallel to the 
breadth. Find the area of the roads. 


9. How many paving stones, each of them 1 ft. long, 9 
in. wide, will be required for paving a street 30 ft. wide, 
surrounding the outside of a square grass plot, the area of the 
grass plot being 10 acres ? 


10. A road 6 feet wide has been constructed in the middle 
■-of a garden parallel to the length. The area of the road is 420 
square yards and the area of the garden is 31500 square yards ; 
y find the dimensions of the garden. 

k 11. A garden contains 2 acres afid its breadth is 88 yards. 
A road has been constructed in the middle of it parallel to the 
length of the garden. If the area of the road be 1650 square 
ft. find its breadth. 


f 12. A rectangular court is 50 yards lon» and 30 yards 
broad. It has a path 6 ft. in breadth joining the middle points 
of the opposite sides and also a path of the same breadth 
running all round it. The remainder is covered with grass. II 
the cost of pavement be Is. 8ii. per sq. ft. and of the turf 3s. pei 
sq. yard, find the cost of laying out the court. 

& 13. A marginal walk all. round the inside of a rectangulai 

park 48 ft. by 36 ft. occupies -608 sq. ft. ; find the width ot th< 
^ path. r 

> 14. A path of uniform width running outside a rectangu 

4- lar garden 60 yards by 40 yards contains 3100- sq. ft. ; find th 
' width of the path. 

15. In the centre of a room 32 feet square, there is ■ 
• rquare carpet costing 11a. per sq. yd. and the rest of the floo 


233 ARITHMETIC MADE EASY ]CHAP. 

»• is covered with a cloth at 4 a. 6p. per sq. yard. The total cost of 
the carpet and the cloth is Rs. 58 ] find the width of the cloth, 

16. A room is 25 ft. square. In the centre of it there is 
a square carpet and the rest of the floor is covered with cloth. 
The carpet and cloth cost respectively Re. 1, 2a. ^and la. ■ per,, 
sq. yard, and the total cost of both is Rs. 60, 15a. ; find the 
length and breadth of the cloth. 

17. A path 15 ft. wide running inside all round a square 
garden has an area of one acre. Find the area of that part of 
the garden enclosed by the path and also find the cost of 
garvelling it at Re. 1, 9a. per 100 sq. yards. 

18. A path 5 ft. wide runs inside all round a square park 
and the cost of turning the remaining into a grassy plot at la. 
per sq. yard is Rs. 100. Find the 'cast of surrounding it with 
a fence at Rs. 12, 8a. per 100 ft. 

19. A room measuring 42 ft. 6 in. by 22 ft. 9 in. inside, 
with walls 2 ft. 3 in. thick is surrounded by a verandah 10 ft. 

6 in. wide. Find the cost of paving this verandah with tiles 
measuring 4£ in. by 3 in. and costing 6 pies each. 

20. A hall 70 ft. long and 36 ft. broad is enclosed by walls ^ 
18 in. thick and all round the outside there is a verandah 13.V 
ft. deep. What will be the cost of paving this verandah at j 
the rate of 12a. per sq. yard ? 

(j£s2i. A square piece' of ground ABCD has an area of 10 
acres. It is to be crossed by two paths along the diagonals 
AC, BD. Each path is to be 6 yards wide with its centre line 
along the diagonal. Find to the nearest rupee the cost of ^ 
making the path at 2a. per square yardy* A 

§8. Area of the four walls of a room'. 

■J Example 1, Find the area of the four walls of a room 
30 ft, long, 20 ft. broad and 15 ft. high. 

Exp. If a diagram of the four walls of a room be drawn 
side by side, it will form a rectangle as shown below: — 


C * 

V 
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15 ft. 7 in., broad, and 12| ft. high; 

^ nd o?l c ??t °* Papering the, walls of a room (7—8):— 

; -2Mt $t?*6 ®¥fohd 'arid ^12 f th6- in. high; 

paper -wid^at^tepSi^fcL^ ^ ro'ir^c f> r -,1V . 

; 8 *iL 2 .3 ;^ 7 ,h'' 'lbng ; i 17-;ft-. ©ahv 'broad- "arid 18 * ft; high ; 

paper -33nn. wide ."at -1 a--3pi ' per yrird, : ; all0\tfmg-358- : sqw ; ft. dor’ 
doors and windows. 


.The length, the breadth: and the height of a room are 
^ ft:. ■' 1 f 1 *» 5; ins- and 14f ;ft. -respectively .'r. Its walls .are 

papered at 3s. 6a. a sq.yard aud its Veiling-, painted at ls. 2d. a 
sq.ft. Find the total cost; ! ' 

10. Find the' e'ost- 'of white-washing -a room 2Z\ ft. by 

12 ft. ;and 11 : ft.-;high ; at : oxie -attria -per. ‘Square yard, \ making 
allowance for four ..windows ehoh ! 4Ttv.x 2h ft;o arid twoi doors 
each 8| ft. x 4 ft. • j-v... v ; 

11. The cost of papering the. walls of a room 22 ft. long, 

18 ft. broad, and I4|;ft. high* at 4a. per' yard is-. Rs. ,40..- Find 
the Width of the paper" '"V /: .> V 

12. A room is 19 ft. 6 in. long. 17 ft. broad and 13 ft. 
high. The post of- papermg the ; walls with paper 26 in. . wide 
is Rs.‘73. Find the f cost ofTKd prijpef ^)er yard. - 

13. The cost of papering arid white-washing the walls of 

a room .16. ft. long and 14 ft. broad at -5a.' per ^square- yard is 
Rs. 25. Find the height-, of,- the room. ; , V - h 

14. A room is 17 ft,;6 in. long and 14 ft. high/ the cost of 

papering and white- washing- its : walls at 3a.per- sq. ft. is Rs. .170, 
10a. Find the breadth otthe room. • ; ' • 

15. Find the. area of :the four' walls of a , room,' the length, 
of which is 15 ft. and the height 13 ft., if the cost of matting 
its floor at 2d. per square yard is'Rs. 2, '8a. 

16. .The cost of matting a foom 16 ft. \broad and 12 ft. 
high at 3a. ; per 'square yard is Rs. 7, 9 a. 4 p. What' will be the 
cost of papering its walls at the same rate, allowing for 6 doors 
each 6 it. by 3 it. ? 

17. , The length of a room is 321- ft. The cost of painting 
The walls at Rs. 1, 14a. per square yard is Rs.308, 2a. and' ; the 
host of carpeting the room at Rs. .2. 4a. per square yard is 
Rs. 150, 5a. Find the height arid width of the room/. 

18. A room is 25 ft. high .and its length is thrice its 
breadth. The cost of white-washing its four walls at 5 a. per 
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sq.' yard is Rs; 62, 8a. find the cost of carpeting it at 12a. per 
sq, yard. 

19. The length and breadth of a room are in the ratio of /. 
5 : 4. The cost of papering its four walls with paper 27 in. wide ' 
at l\a. per yard is Rs. 20 and the cost of carpeting it at la. 

Op. per square yard is Rs. 26, 8p . ; find its length, breadth and 
height. 

20. The length, 'breadth and height of a room are in the / 
ratio of 5:4:3 and the area of its four walls is 384 sq. yards.' 
Find its Igngth,' breadth and height. 

MISCELLANEOUS EXERCISE 82. 

1. A room is 15 ft. 6 in. long, 12 ft. 6 in. broad and 14 ft. 
high. Find the cost of white-washing its walls at la. per 
square yard. 

.2. A room is 21 ft. long, 16 ft. 6 in. broad and 15 ft. high. 
Find the cost of papering its walls at la. 6 p. per sq. yard allow- 
ing 72 sq. ft. for doors and windows. 

3. A room is 17 ft. 8 inches long, 15 ft. 4 in. broad and' 

16 ft. high. Find the cost of papering its walls with paper 
18 inches wide at 4a. 6 p. per piece of 10 feet. 

My room is in a very bad condition. It is 16 ft. long 

12 ft. broad and 15 ft. high. It has two doors each *6 ft. by 
3 ft., two windows each 4 ft. by 24 ft. I intend to have the 

floors and windows painted and the walls white-washed, the 

* cost of painting is la. Op. per sq. ft. and that of white-washing 

2a. 3 p. per square yard. Calculate the total cost. 

> A 

^ 5. , A room of my house is 21 feet 6 inches long arid 15 ft, 
-Jhroad:- The cost of painting and repairing, the four walls at 
? 4Vz. Op, per sq, yard amounts to Rs. 36, 8a. Find the height 
.of;. the room. 

; 6. The cost ot white-washing a room 17 ft. broad and 

13 ft. 8 in. high at 2a. per sq. yd. amounts to Rs. 13. 10a. Sp . ' 

■a Find the leqgth of the room. , 

\ V 7 * . The length of a room is twice its breadth and its 
height is 15 ft. The cost of white- washing its four waljs at la 
$■■!>• ner so. vard is Rs. 9 fFr • Find thr> inna+h of .. 
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8 . A room is 25 ft. by 15 ft. It has 4 doors each 6 ft. by 
ft., 4 windows each 4 ft., by 2^ ft., one fire-place 2 ft. by 1 

it. Allowing for doors, eta, the cost of white-washing at la. 36. 
per square yard is Rs. 11, 6s. Qp. Find -the height of the room. 

9. ■ The length and breadth of a room are 3 : 2 t and the 
height is 21 ft. The cost of papering the four walls at ; la c per 
sq. yard is Rs. 11, 10a. 8 p. Find the dimensions of the room. 

10. A room is 23 ft. 8 in. long and 19 ft. 4 in. broad. 
The cost of papering its walls after allowing 109 sq. ft; for 
windows, etc., with paper l| ft. wide at 4a. per .yard amounts 
to Rs. 89^8ar Find the height of the room. 

L&kT Find the number of bricks, each 9 in, by 4 in., re- 
quired for paving a courtyard 36 ft. by 21 ft. 

t, 12. J A room is 13 ft. 6 in. broad and the cost of carpeting^ 
it at 12a. per sq. yard is Rs. 36. Find the length of the . room. '' 

13. 2646 yards by 2 ft. paper is required for papering £the 
walls of a room the length of which is twice its breadth. How- ... 
many yards of carpet 4 feet wide will be required for the floor 
of the same room, the height of the room being 33 ft. ? .. 

14. The length of a room is twice its breadth and the 

height is 20 ft. The cost of papering the walls with paper 2f 
feet wide at 4a.' per yard amounts to Rs. 64..- Also the carpet ' 
required for the floor is 42 yards 2 ft. . Find the width of the 
carpet. ’ * • : 

15. The breadth of a joom is 15 ft. The cost of papering . 
its walls at 2 p. per square ft. is.Rs. 16, 10a. ,8p. and the cost of\ 
carpeting it at 2a. per sq. ft. is Rs. 46, 14a. Find the length 
and* the height of the room. 

f 16;-"'The length of a room is 30 ft. The cost of carpeting 
it at ‘2a. Sp. per sq. yard is Rs. 11, 11a. 6p. and , the cost of • 
repairing its walls at 9a. per sq. yard is Rs. 137, 8a. Find the 
breadth and the height of the room; y ■ . 

17. The cost of carpeting the floor of a room is Rs. 75. 
If the breadth of the room had been 3 ft. less, the cost would 
have been Rs, 60. . Bind the breadth of the room. 

18. The cost of carpeting a- room is Rs.. l25. If tlie 

length of the room had been 4 ft. less, thj cost would ,have 
been Rs. 100. Find the length of the room. . ' ' \ 

. . . 19. The cost of carpeting a room is £7, 4s. and of paper-' 
big the same room with paper at 2H, per square ft. is £10, 12s. 

/' 
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Qd. • T6'e'iength 5 of the tdom is; 18 fit and idiMhe width had 
been i 4 'ft. less J the cost of the carpet would have been £1, 16s. 
less. -Find f theheight of theroom.’v- ... 

£20. A'.foomds 16'ft. by 12 ft.’ Had. it .been 2 . ft. longer 
anda ft; wider the cost of* carpeting it : would. have been increa- 
sed by -R's. 5, 4au-i Find the cost of the' carpet. ' *• 

21. A room'isM8 ft. by 16 ft; ’ Had.it been 2 ft. longer 
and 1 • ft; less wide Ihe .cost ■ of carpeting it would, have been 
increased by Rs.2,4a;.-- -Find- the ;cost of .-the -carpet. 

22. ! ' The length of a room exceeds its breadth by 12 ft. and 

its perimeter is 76 ft. Find the cost of carpeting it at 4 a. per' 
sq. ft. '■ >• . • 

22. The length of a -room is . greater than its breadth by 
8 ft. and its perimeter is 64 ft. Find the cost cf carpeting it at 
12a. per sqPyard. • 

24. . A room is 18 feet broad* Leaving a passage, 2 ft. wide 
along the-sides; a carpet has-been spread .ethe cost of carpeting . 
at 2 a. per -square* ft. being Rsi 28 ; find the length :of . the room. 

25. • A -room is ; 30 ft. long. 'Leaving a passage 21 ft. wide 
along the' sides' -a- carpet worth Rs. 14; 13a.. 6p. at 4 a. 6 per 
square yard hWbeen spread. . Find the cost of papering the 
ceiling a.t la. per sq. yard.- . * 

R - 26. A garden is 220 ft. by 160 ft. - A road 5 ft. wide has 
been constructed within along the sides. Find the cost of 
gravelling -it *'at 9a. perTOO sq/R. - - 

XJ2?t. A garden is 300 ft. by 250 ft. It is surrounded by 
a path 10 ft-', wide. Find the cost of gravelling this path at 3a. 
per sq. yard. 


1 _ 28. A field is 150 yards by 120 yards. It has two roads 
each 10 ft. wide running in the middle of it, -one parallel .to the 
length and other parallel to .the breadth. Find the area of 
these roads, also find the cost of planting grass at 7a. per 100 
sq. ft. on the reniaining portion. 

29. A- path 6 ft. wide, 'Tunning all round a square garden 
has an area of 2 acres. Find the area of that part of the garden 
enclosed by the path. 

30. Find the cost of papering the walls of a room 22 ft. 
long, 18 ft. wide and 20 ft. high with rolls of paper 21 inches'" 
wide,. at Rs. 2, 10a. per roll of 12. yards.- 


s 
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■ r J \ area of a rectangular field whose breadth is 500 

\ ^ds is 100 acres. Find the cost of cultivating it at Rs. 3, 2a.. 
Sp. per 100 sq. yards and also the cost of fencing it round at' 
Rs. 2, Sanger yard. 

32. Th&fcost of painting a room 9 ft, 6 in.- high, 15 ft. 3 in. 
long and 10 fObrog^ is Rs. 47, 8#. What must be the height 


y 


of another room, whose length and breadth are respectively 

„ J f *-** /. • **/*,'! * . , . _ " 


J 


18 ft. 2 in. and.il ft. 7 in. if the painting of the walls at the 
same cost , per Sq. yard amounts to Rs, 74, 6a. ? 

^-*-33. .The sum of the length and breadth of a room is 26 
ft. and its area is 460 sq. ft. ; find its dimensions. 

{ S^r^A-Tectqngular field is 80 ft. long 60 ft. broad. A 
path of uniform width whose area is 1300 sq. ft. has been 'con- 
„ siructcd wijhin ^ alpng the four sides ; find its \vidth. 

^y> ( 35. ^p'atbmf-mniform width outside a rectangular garden 
contains 3200‘sq. ft. If the length and breadth of the garden 
s , be 80 ft. and 60 ft., respectively, find the width of‘ the path. 

36. Find the cost of lining with zinc, at 6s. 9a!. per sq. 

1 yard the sides and bottom of \a.. cistern, whose dimensions are : 

• length 7 ft. 10 in. breadth 5 ft. 4 in. and depth! ft. 6 in. 

l\ •: . [Burma- 1923 j 

37. A room is 21 ft. 4 in. long, 15 ft. 9 in. broad the 

doors and-.windorvs together occupy 65 sq.ft. The cost of 
papering the remaining part of the surface of the. walls with 
paper 25 in. wide at 3 s. 9 d. per piece of 12 yards is £2, 8s. 8 d. 
Find the height of the room. ~ '» ' ' [Burma 1924] 

|^ 38. A lawn tennis ground is half as long again as it is 
wide. The cost of levelling it at 5a. per square yardds.Rs. 1740; 
find the cost of enclosing it with an iron railing at Rs. 4 per 

yard. , 

{___ .39. The length of a room is 20 ft. ; the cost of papering 
the walls with paper 2\ ft. wide at 4a. per yard_ is- Rs: 30, 6a r 
8p . ; and that of carpeting the room at Rs. 3, 5a. 4p. per sq, 
yard is Rs. >22; 3a, 6f£. ; find the height of the. room. 

r 40r ^The length of a square plot of land is 110 yards. It 
has Havo paths each; 2^ -yards : with its centre line: along the , 
diagonal. Find to the nearest penny the cost of covering the 
remaining plot With grass at 2s. per square yard. 
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&HAWANIMANDI, 

AREA OF SOME SIMPLE FIGURES 


§1. In the previous chapter we have . explained how to 
find out the area of a rectangle and a* square. Now in this 
chapter we shall explain how to find out the area of some other 
simple figures. 

§2. Area of a right-angle triangle. 

Let ABCD be a rectangle with BD as its 
diagonal. It is clear from the diagram that 
the diagonal divides the rectangle - into two 
equal right-angled As BCD and ABD. 

v the area of the rectangle— BC X CD 

the area of the right-angled A BCD ' ' 

• M 

where BC and CD are the perpendicular and th ; b :r.e of 
the right-angled triangle respective, y. 

. . the sr.ea of a right-angled triangIe= P e r - 1 - cn ~ u -* 1 ' 1 ^ >a c 



whence perpendicular ^- % an( j jj a; iFT?* 2 

: base perpendicular 

In the right-angled A the side opposite to the right-angle 
is called the Hypotenuse. 

It mgy. be noted that hypotenuse — •\/(perp»)"-F (base)- 


§3. Area of any triangle. 

Let ABCD be a rectangle. Take 
a point P on AB and join CP and DP 
Thus we have a triangle CDP within 
the rectangle. PM is the height of the 
triangle and CD the base. It is clear . 
from the diagram that the area of the 
triangle .is half the area of the rect- 
angle. 

J 



Since the area of the rectangle = CDx A D ; 


the area of the triangle 


CDxAD 


CDxPM 
’’ 2 
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We shall express this result in words as follows : — - , > 

area of a triangle — ^ggXhgight 

2 

whence Base==H^^and height— area * 2 

... he ight s base . 

Alitor. Area=v' s ^__ a j ^ — c): 
where s=semi~perimeter and a, b, c, the sides of the triangle. 
The formula is proved in geometry. ' : 

§4: Area of an equilateral triangle. 

An equilateral triangle is one - which • 
has all its sides equal. Let ABC be an 
equilateral triangle whose side is equal 
to 4 inches. B3* application of the second 
formula of Art. 3 we shall proceed thus: 
Sem.-perimetre==4(4+44-4)’==6 
area— -y/6x (6—4) [6—4) ^ 

V<3X2x2x2 


4) 


-\/2x2x2x2x3 


— V4 x4 x3 
= 4x1*732 
*= 4x4x *433. 

Also height AD 



area x 2 


base 
-4x4x *433x2 
. 4 

, * =4 x *8 66. 

From the asterisked lines we„ conclude the following formulae 


area of an equilateral triangle==sideXsideX*433 / 

Height or altitude . =sideX'866 * 

§5 Area of a quadrilateral. , ; 

Quadrilateral is a plane figure bounded by four sides. 


(a\ If four sides and one -diagonal be given we shall find 
out the areas of the two trian gles thu s formed by the formula 
Ajea= \/s{s—a) { s—b ) ( s—c ) and then add. 

(b) If one diagonal and; the two off sets from this diagonal 
to the opposite corners be given the area of the quadrilateral 
is found by the formula ltd. (Pj.+P a) 



241 ARITHMETIC MADE EASY [CHAP. 


Example. Find the area of the quadrilateral whose diago- 
nal is 213 ft. ; off sets 97 and 103 ft. 

Sol. Area— | x 213(97^-103) =21 300 sq.. ft. Ans.. 



. §7. Area of a rhombus. 


Rhombus is a four sided figure, having all sides equal and 
the diagonals of which bisect each other at right-angles. 

Let A BCD be a rhombus with diagonals 6" and I S", i\e., 
BD~>Q" and AC=8". 


. area of A ABC- 


8 


x3 

2~sq. in. 
and area of A ACD^l i? sq . in> 

area of the rhombus 

8x3x2 ; _8x6 

=, — _ sq. sq.m. 

The result may/ be expressed in 
words thus:— 

* t 

diagonalXdiaganai 
Area of a rhombus^ ' 2~ 


4 
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§8 Area oi a cylinder. 

Take a rectangular piece of paper and join ’ 

‘the edges of its breadths It will represent 'the- 
figure of a, cylinder. The length of the rectan- 
gular paper, will represent its circumference 
and breadth, its height. 

V the area of a rectangle=lengthx breadth 
Area of a cylinder=circumferenceX height, 
whence circumference^area^height 
and height — area^circumference. 

§9. Circle. 

Draw some circles of different radii. Mark points on the 
circumferences near each other and measure the circumference 
with threads as accurately as possible irom one point ho another 
till the whole circumference is measured. Kow ;, measurehhe : thread 




used in each circle in inches and fill up the following table : 


No. 

Circumference 

in inches. 

1 

| Diameter in 
inches. 

katio- between cir- 
cumference and 
diameter. 

1 

'C. 1 

I? 1 

■ 


— 

'2 

f*- — 

j 


3 

j 

’ 









\ 
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You will now find that the circumference in each case 
is times the diameter, that is to say 

circumference =diameter x -^ 2 - and 

semi-circumference = radius x ^ 

§10. Area of a circle. 

Draw a circle on a thin curd 
board. Draw diameters so as to divide 
the circle into 16 equal parts. Cut 
off these parts and arrange them in a 
figure as shown below: — 

These parts make a figure similar 
to a parallelogram. Had the circle been 
divided into 32 equal parts, lines AB 
and CD would have been more 
straight. 


B 


D 




It is clear that the area of the parallelogram is ' equal to 
the area of the circle. We also observe that the base oi the 
perallelogram is equal to the semi-circumference of the circle 
and height is equal to, the radius. 

.*. Area of the circle = semi-circumference X radius. 

But senii-circumference = radius x 2 ^ 2 [Art. 9. 

.-. Area of a circle = radius x radius x 

EXERCISE 83. 

Note. The first ten questions to be done mentally. * 

1. The base of a right-angled triangle is 8 yards and 
perpendicular is 6 yards ; find the area. 

2. The base and the height of a traingle are 7 and 3 
yards respectively ; find the area. 

3. The base of a parallelogram is 15 ft. and height is 5 
ft. ; find its area. 

\jk' The circumference of a cylinder is 51- yards and height 
is S yards ; find its area. ", - 
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5. The diag onals of a rhombus are 15 ft. and 12 ft • 
find its area. „ ' ' 

6 _ What would be the area of a rhombus the diagonals 
jof vvhipk are 4b ft. and 6 ft. ? 8 

r U. The circumference of a circle is 88 ft. ; find its diameter . 

1' »_8. The circumference of a circle is 154 ft. ; find its radius. 

^ £?. The radius of a circle is 7 ft. ; find its area. 

10. The side of an equilateral triangle is 4 ft.; find its area. 

11. The area of a right-angled triangle is 46 sq. ft. 96 sq. 
inches and the base is 8 ft. 9 in. ; find its height. 

12. The area of a right-angled triangle is 18 sq. ft. 48 sq. 
inches and its height is 3 ft. 4 in. ; find its base. 

13. The hypotenuse of a right-angled triangle' is’ 120 ft. 
and one side is 24 yards ; find the other side. 

14. The sides of a triangle are 15, 25 30 ft. ; find its area 
to 3 decimal places. 

V 15. The base of a triangle is 35 ft. and the height is 124 
ft. ; find its area. 

16. The area of a triangular field is 140 square yards and 
the base is 63 ft. ; find its altitude. 

17. The sides of a triangle are 16 yards 2 ft., 26 yds. and 

37 yds. 1 ft. respectively ; find the perpendiculars drawn from 
the angles on the opposite sides. ■ ^ 

18. The side of an equilateral triangle is 50 ft.; find its area. 

19. The area of an equilateral triangle is 270 sq. ft. 90 sq. 

inches ; find its side. r ' ... ' . 

20. The side of an equilateral triangle is 12 ft. 6 in. ; find 

its altitude. " 

/2t; The circumference of a cylinder is 15 ft. and the 
height is 3| ft. ■; find its area. 

\22. The circumference of a cylinder -is 21 ft. and the 
height is 3 ft. 4 in. ; find its area. 

Jj 23.' The area of a cylinder is 52 sq. ft. 72 sq. inches and 
&£eheight is 4 ft. 8 inches ; find its circumference. 
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24. The base of a parallelogram is 21 ft. 4 in. and the 
height is 7 ft. 6 in. ; find its area. » 

25. The area of a parallelogram is 148 sq. ft. 32 sq. in. 
and the height is 9 ft. 8 in.; find its base. 

sj 26.' The diagonals of a rhombus are 6 ft. 8 in. and 5 ft. 
N 3 in. respectively ; find its area. 

27. The area of a rhombus is 50 sq. ft. ; one of the dia- 
gonals is 6 ft. 8 in ; find the other diagonal. 

(j£ 8^ The diametre of a circle is 10 ft. 6 in. ; find its cir- 
cumference. 

129^ The radius of a circle is 7 ft. • find its circumference. ^ 
^30. The circumference of a circle is 88 ft. ; find its radius. V 

3). The circumference of a circle is 14 yards 2 ft. ; find its 
diameter. 

{32. , The radius of a circle is 3|- ft. ; find its area. 

^ |}3. The circumference of a circle is 220 yards ; find its 
radius. 

1 34. The diagonals of a rhombus are 6 ft. and S ft. ; find 

its side. V 

35. The area of a rhombus is 2400 sq. ft. and the side is 
50 ft. ; find the diagonals. 

36. The side of a rhombus is 20 ft., and one of its 
diagonals is 24 ft. ; find the other diagonal. 

(37. Find the area of a ring the outer and inner radii of 
which are 3| ft. and 2f ft. 

38. The area of a circle is equal to that of a square. Com- 
pare their perimeters. 

39. In a quadrilateral A BCD, the diagonal A C measures 

2 ft. 9 in. and the offsets from this diagonal to B and D measure 
1 ft. 7 in. and 11 in. respective!}’' ; find the area of the quad- 
rilateral. 

'40. In a quadrilateral A BCD, the sides AB, BC, CD, DA, 
measure 20, 13, 17, 10 links respectively,' and the diagonal AC, 
21 links ; find’ the area of the quadrilateral. 
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CHAPTER XV. 

measurement' of : volume 

§T. A thing which occupies some space is called a Solid 
and the space which a solid occupies is called its Volume 
Capacity or Cubic Content. 

§2. . Observe the following two figures. You have often 
seen such solids and you can note that both the solids axe 
bounded by, six faces. ( The only difference you can find is that 
in one soild each face is a square and in the other, 1 each face is 



_ rpr f w ne l e The one, which has square -faces is called a cube and 
the one Which has rectangular faces is called: a rectangular, 
solid or a cuboids 

S3. A rectangular: solid measuring an inch each way is 
called a cuhic inch; ' measlifing h'fdot each way -is called: , a 
cubic foot ;. and so- on. . 

Mote. A -rectangular solid is said .to have three dimensions via 
length, breadth and thickness (or height, or depth). 

§4. To prove that 

one cubic yard=27j cubic feet and 

one cubic foot =1728 cubic inches. , 

Take 27 wooden rectangular solids, each measuring a cubic- 

foot, and place them as shown on the next page m fig. 1. 
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It will be seen that the model thus prepared is a cubic 
yard. It has three layers, each layer has three lines and each 
line has three wooden rectangular solids. Hence it is proved 
that a cubic yard==3 x3 x3=27 cubic feet. 



(i) Let us take some wooden rectangular solids again each 
measuring 1 cubic ft. Make a layer containing 4 solids in its 


length and 3 in its breadth. 
Make another similar layer 
and place it on the first 
layer as shown in the an- * 
nexed figure. The model • 
now has two layers, each 
layer has three lines and 
each line has fopr wooden 

rectangular solids. It "is 
clear, therefore, that the 



model 


contains 4x3x2=21 cubic ft. where 4' is the length. 
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3 is the breadth and 2' is the height. Hence the 

Volume of a cuboid =length X breadthXheight or briefly 
.... c . . v==lxbXh 

\u) Since m a cube, length, breadth and height are equal. 

Volume of a cube = (length) 3 or (edge) 3 . 

Rule. Express the length, breadth and height in units of 
the same denomination, their product will give the volume in 
cubic units of the sanie denomination. 

§6. Diagonal of a cuboid -and a cube. 

(i) Diagonal of a cuboid = y7 2 -f-5 2 --f # 2 
Let 1 — 5 yards, 5 = 4 yards, an d h = 3 yards, then 
diagonal = •v/5 2 +4 2 4-3 a 
= V25+16+9 

.. . =V50 =7.07 yds. Ans. 

Note. This is the longest rod that can be placed in a room 
aaving dimension 5, 4 and 3 yds. 

(n) Diagona l of a cube = <\/l a +l 2 -kl' 2 

=\/3l r W3 

Let the side of a cube be 5 in., then 

the diagonal = 5 

= 5 X 1*732 8 66 inches. Am. 

§To find the surface of a cuboid and a cube. 

(i) Let the dimensions of a cuboid be 5, 4, 3 in. respec- 
tively. Since the cuboid has six rectangular faces and the 
two opposite ones axe equal 

the surface of the cuboid=2(5x4-j-5x3-f 4 x 3) 

=94 sq. in. 

i. e., surface =2 {Ibf-lh-j-bh) 

(it) Since a cube has six equal faces 
> the surface of a cube =6 X (edge) 2 i 

, Example 1, A. log is 15 ft. long, 2 ft. 3 in. broad and 1ft. 
6 in. thick ; find its volume and its surface. 

Sol. (i) Volume— length x breadth X thickness 

U ' =15x|x!=^ ... 

=50. cubic ft. 1080 cubic in. Ans. 

■ (U) Surface —2(lb J r lhf-bh) : . . 

=2(15x|+15xg-f|x§) sq. ft. 

=2(i^4- 4 2 5 -+ s q- ft - 

= 119 sq. ft. 36 sq. in Ans.. 
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sq 


Sol 


(n) 


hence cost 


=Re.§» 


Example 2.. A box measures 3 ft. 6 in. each way ; find 
its volume and also find the cost of varnishing' it at '4fi: per 
ft.. 

(i) Volume-length X breadth x height, 

=|XjX cubic ft. ■ 

= 42 cubic ft, 1512. cubic in.. Ans, : 

Since the box has six surfaces and each surface, is a sq. 
the area of one surface==| X |-=-i sq. ft. 

„ six surfaces— 1^x6 s,q. ft. 

Re. ?£.x6Xj£z: 

=Re. 1, 8 a. 6$: Ans..^ 

Example 3. A platform 8 ft. long, 5i ft. broad and 3 ft. 
high is intended to be constructed ; find the cost of its con- 
struction at 2a. per .cubic ft. and' also find how many bricks 
each 9 in. long, 4 in^broad and 3 in. thick will be required 
for it. 

dengihx breadth x height 
8 X -W* X 3 ==132 cubic ft. 

Rs. 132x£=Rs 16. 8a."| 

132x1728 ^Ans. 

9x4x3 * J 

A taidc is 30 ft. long, 12 ft. broad and 4£ ft. 

the weight of one 


Sol. Volume 
(?) Cost 

(ii) No. of bricks 


Example 4. 

deep ; how much \yater will, it contain if 
cubic ft. of water is 1000 ounces ? 

Sol. Volume of the tank==lengthx breadth xheight. 

=30 x 12 x f=.1620cubic f ft. 

.*. weight of water- x 


16 


= 101250 lbs. 


=45 tons 4 cwt. 2 lbs. Ans. 

Example 5. A box. with- a lid. measuring on the outside 
.3 ft.2 in.m length, 2 ft. 2 in. in breadth and 1 ft.8 in. in height 
is made of wood i in. thick ; find how-many cubic ft.* of air it 
contains and also find the Weight of the box if a cubic foot of 
the wood weighs 27 lbs. 

Sol, The wood being 1 in. thick the inner dimensions 
are 3 ft., 2 ft. and H ft. respectively. 

(?) .-. the volume of the box occupied by the air. 

=3 x 2x^=9 cubic ft. Ans. 

(??) The volume of the box =3£ ft. x ft.' x § it. 

-i8xJ,Jx| r l|g| cubic ii. 
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the volume of 
and weight of 


the wood=(¥||.-9)=Jg| cubic ft. 
the box=|g-|x27 lb. 

=65 f lb. Ans. 


Example 6. In the above example, * find the expenses of 
painting the box inside and outside at 5 a. 4ft. per square yard. 

Sol. The exterior surfaee=area of the four walls + area of 
door -f area of roof =2(\?+ 1 #) x §+V 9 x ^ X 2 

=2X% 2 X|+.VX^X2 
=ie~+ 2 x^=¥-sq. ft. 
similarly interior surface =2 (3 +2) x §+3x2x2 

=2 x 5 x §+3 X 2 x 2 
= 15+12=27 sq. ft. 
the whole area to be pamted= 6 ^+27 

=i§7. sq. ft. sq. yards. 

• the cost required =Rs. x ^.x|=Rs. %?-. 

=Rs. 2, 2a. 8ft. Ans. 

Example 7. Water flows into a reservoir 24 ft. long lf< 
ft. broad and 1 1 ft. deep through a pipe of 9 sq. in. at the rate 
of 4 miles an hour. How long will it take to fill the reservoir 


Sol. Volume of the reservoir=24 x 15x11 cubic ft. 

Volume of water that flows into the reservoir. 

=4 x 1760x3 X T f 5 = 1320 cubic ft. per hour. 

time reqd.=?l^ii5All=3 hours. Ans. 

H 1320 

Example 8. A reservoir measuring inside 8 ft, in length,. 

5 ft. in breadth and 4 ft. in depth contains 60 cubic ft. of water. _ • 
Bricks each measuring 9" b}^ 6" by 2f" are put in the reser- . 
voir till it is brimful ; find the number of bricks put in it, 
supposing each brick absorbs ^th of its own volume of water . 

Sol. Volume of the reservoir=8x 5x4=160 cubic ft. 

Volume ‘of water =60 cubic ft. 

Therefore bricks can occupy 160-60=100 cubic ft. of spcice- 
if they do not absorb any water. But as the bricks absorb^+h 
of their, own volume of water, consequently there will be more 
- than 100 cubic ft. of space for therm , 

volume occupied by bricks=100x — 10^ cubic ft. 

But volume of a brick=*\ x f 2 - X 3 %=^cubic ft 
■ x. number of bricks=I04+^— 1248. Ans. 


l 
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solids. 


• 5. 
7. 
9. 

11 . 


3 ft, 2 ft., 1= ft.. 

10 in,, 5 in-., in-. 
S cm., 6 cm., 5 cm. 

4 ft.. 3 ft., 2£ ft. 

3]- yds., 2 ft.., 1-?, ft. 


room 


EXERCISE 84. 

Note. The first 11 questions are to-be done mentally. 

Find the cubic contents of the rectangular 
saving the following dimensions:. — 

4' ft, 3 ft, 1{ ft 2. 

3- 9 in,, 6 in,, 2 in. 4. 

3 ft, 2\ ft., i\ ft. 6. 

18 in., 12 in., 8 in. 8. 

5 yds., 4 yds., 1-J- ft. 1C. 

Find the volume of a. cube whose edge is . 

(a) 4 inches., (b) 6 inches, (c) 3 yds!. 

hpvir, ? ind tbe lon S est r od that can be- placed, in a 
having dimensions 16 ft., 12* ft. and 18 ft. 

Find the diagonal of a cube whose edge is 9- ft/ 

h a^d « th t SUrf J- Se of the soli ^ in examples, 

and 15, whose dimensions are the following: - 

it' 1 ft. 3 in-., breadth U in., and height 8 inches. 

finches g] 8 in " hreadth 2 ft ' 4 in - and ^ight 1 (Cfn 

nrfuce. Theedge ° f a woodfiI3L cllbe is 2 ft - '4 in. Find its. 

ll Fmd the surface of a cube whose edge is 4- ft. 3 in 
opacity. 50 ld 13 measurin S 3 ft - * in-, each way, fmd its. } 

U3W manv°°K : is lon§ ’ 12 . ft - broad ' and 9 ft., high;, 

y cubic yds., of air does it contain : 

Of) A 

tigh ’ how* iS 16 u-' 8 long ’ 12 - ft - 4 in - hroad and 9 ft.. 
onta’inT y cublc yards and cubic f eet of air does it 


.£«?= .-a »«?„• tmtui a& - 

sttfe kiuua* 

’ P° w many bricks, each 8 in. by 4 in bv 2 

idfora wall 1 ir, r. , 4 . _ 


squired for a wall « ft 1 ,o 4 m ‘ b X 2 in. are 

f ft £t ; hlgh ' and ft- thick,. 

. « . 


V/7 
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24. Find (correct to the nearest pie) the cost of painting 
the surface of a box, each edge of which is 3 ft. 4 m. at BP* 

per sq. ft. r , 

j 25. Find the cost of painting the surface of a box uie 
dimensions of which are, length 4 ft., breadth 3 ft. and heigh' 

2b ft. at 6p. per sq. ft. , 

' 26. A log of wood 16 ft. .long, 2\ ft. broad and 1 ft. thicx 

is purchased at 2a. 3p. per cubic ft. and the cost of varnishing 
it is 4 p. per sq. ft. Find the total cost. - 1 

27. A reservoir 21 ft. long 15 ft. broad and 6 ft. deep 
) contains water. Find the weight of the water when a cu \z 

ft. of water weighs 1000 ounces. _ 

28. A cubic foot of water weighs 60 lbs. Find in tor • 
etc., the weight of a rainfall of 2 inches over a held 16 y 

Ions and 8 yards wide. . 

29. A cubic foot of water weighs 6| gallons. Fim _ 

gallons the water of a rainfall of inches over a park u 

3y 30 6 ft A ditch is 12 ft. long, 8 ft. wide and 4 ft. deep. : 

the cost of filling it with earth when 48 cubic ft. of eatt 

RS 31.’ A^box with a lid measuring on the outside 3 ft. 

'in length, 2 ft. 7fin. in breadth and 1 ft. 5| mchesm height . ^ 
made of wood f in. thick ; how many cubic ft. of air d 

contai ^ interior dimension of a box made of ^ 

1 in! in thickness are 3 ft. 4 in. long, 2 ft. 10 m. broad 
4 in. high. Find the weight of the box if a _ c 

wood weighs 36 lbs. . , ma( 5 p 0 f -wood of 

33. The exterior dimensions of a box high. 

’ H in in thickness are 4 ft. long, 3 ft. broad^ and 2| ft. 

^ Low manv books 6 in. long, 3 in. broad and * in * 


Find how i^uy books 6 in. long, 3 in. broad and 

a (34f q Adstern 22 yd?, long, 15 yds. wlde ^4 so>- How 
B^be filled by a pipe who^sec' h*®* ^y^niles an 


IS 


i'ong will it take to' fill it when the water hows "5 miles an 

A reservoir 33 ft. long, 21. ft. wide 7| ft. deep * ■ f ^ 
in 2 hours 37 mfn. 30Hec. by, . pipe whose bore is 
How fast dobs the whter flow m the pipe . 


' ' *w* r j • ■ , ' „ ' i ') 

" ” / *" " ' *d ' ~ 

J * . 

% S 0 r —^ TZ r arithmetic made easy [chap , 

\ rib 

36. A cistern 6 ft. long, 3 ft. wide and 4 ft. deep contains v 
y 42 cubic ft. of water. How many bricks 8 in. by 4 in. by 3 in. 

' } can be put in it, when a brick is supposed to absorb of its 
f ip, own volume of water ? C5 

Vx r S7. A crow, wishing to quench its thirst came to a vessel 
- which contained 28 cubic inches of water. The crow being 
^ I unable to reach the water picked up several small stones, each \ 
Y^three quarters of a cubic inch in size and let them drop into 
the vessel until the water came to the top of it. If the size of 
the vessel was such that it could exactly hold 73 cubic inches 
of water, find the number of stones dropped in the vessel 
by the clever crow. PVx^..-a / .f'~— 

vT^ 1 \ 


§8. In the foregoing exercises wc have thoroughly prac- 
tised the formulae.*' — 

Lengthx breadthx height=volume. 

Whence L.ength=volume-5- ( breadthx height . ) 

SP, Breadth— Volume-?- (lengthx height). 

and. < *?^*->U^.Height==:vo]ume-i-(lengthxbreadth. ) 

Example ir The volume of a couboid is 61 cubic ft. 432 ' 
cubic in.. ; its length is 5 ft. o in. and the thickness is 2 ft. 6 in* 
Find the breadth. 

Sul. v breadth =volume-f- (length x thickness) 
read, breadth — 61-1+ (5-} x 21) ft. 

< 2 . An v 4 v 

— rjT x 2i: x t n - 

—hp- ft. or 4 ft. 8 in. Ans. 

Example 2.. A rectangular solid costs Rs. 5. 10m at 2a. 3p» 
per cubic ft. Find its thickness if its length be S ft. and 
breadth 2 ft. 6 in. 

Sol. | 'a., is the cost of 1 cubic ft. 

la. ., ^ ^ cubic ft. 

.*. 90m „ „ f s x 90 or 40 cubic it.. 

Now 40 cubic ft. is the volume of the rectangular solid,. - 
v thickness =volume-i- (length x breadth] 

m leqd. thickness 2 ft. Ans. 

8x5. 
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EXERCISE 85' 

t The cubic content of a rectangular solid is 30 cubic ft ■ 
ithe length is 4 ft, and the breadth 3 ft. Find its height. 

2. . The cubic content of a rectangular piece of wogO is 
-40 cubic ft. ; the length is 5 ft. and the breadth -is 4 ft -Find 
ats thickness. 

3. What will be the width of a rectangular -piece of wood 
rihe volume of which is 15 cubic ft., the length 5 ft. and the 
thickness If ft. ? 

■o 4. Find the thickness of a rectangular stone the capacity 
.of which is 25 cubic ft., the length 5 ft. and the breadth 3 ft. 

5. The length and the thickness of a rectangular stone are 
,’3 ft. and 31- ft. respectively. Find its breadth when its volume 
is If 2 cubic ft, 

6. The cubic content of a log of wood is 64 cubic ft. 1008 - 
t-ubic iu. A its length is 15 ft. .6 in. and the breadth 2 ft. 6 in. 
Find its thickness.. 

__ 7. The volume of a heap of coal is a6 cubic yards 6 cubic 

ft. 1296 cubic in. What will be its height! if the- length be 15 
-ft. and breadth 6f ft. ? 

8. The volume of a heap of coal 16 ft. long SI- ft. broad 
•is 27 cubic yds. 19 cubic ft. Find its 'breadth. 

9. The cubic content of a log ©f wood 28 ft. long and li- 
ft. -thick is 105 cubic ft. Find its breadth. - 

10. A cistern 10 ft. long and 6 ft. 8 in-, broad contains 14u. 
•cubic yds. 22 cubic ft. of water-.. Find its depth. 

11. A log of wood whose edge is a square contains 36 cubic- 

ilt. Find its width, if the length be 16 ft. . '"‘y 

12. A log of wood whose edge is, a square contains 28 
■cubic ft. 216 cubic in.; its length is 18 ft. Find its thickness. 

13. A log of wood whose edge is a square of 1 f.t. 4 in. side 
•contains 1 cubic yd. 5 cubic ft. Find its length. 

14. A solid stack 5 ft. by 5 ft. by 3 ft. contains >1728 ^ 
•bricks, each 10 in. long and 5 in. broad ; find the thickness of 

••each brick. . , . . . 

15. A solid stack 8 ft. by 4 ft. contains 2560 .bricks, each 

9 in. X 4 in. Xll- in. ; find the height of the stack. ' 

16. A cistern 24 ft. long, 15 ft. broad is filled in 3 hours by ( 
| _ a pipe whose sectional area is 9 sq. in. The water flows m 

the cistern at 4 miles an hour : find the depth of the cistern. 



'' J - J 17. A piece of ground is 21 yds. long and 18 yds. wide. 

To what uniform height must earth be spread upon it, that it 
J may cost the owner Rs. 210 at Rs.. 3, 5a. 4p. per cubic yard ? 

' / is. A cistern containing 600 gallons measures externally^ 

N . '7 ft. by 2 ft. 11 im by 5 ft. 6 in. ; the sides are U- in. thick ; |- 
find the thickness of the bottom, supposing 6:1, gallons = i A 
cubic ft. * 


19. , In a box which measures internally 4 ft. by 3 ft. I 
can pack 2880 books each 8 in. long, 3 in. wide and H in. 
thick. Find the depth of the box. 


\| 20. In a box measuring internally 3.1 ft. by 3 ft. by 21 ft. 

I can pack 2016 books each 6 in. long and 3 in. wide. Find 
the thickness of each book. 

§9. Volumes of a prism. 

Definition. A right prism is a solid bounded bv plane 
faces, the two end* of which are congruent papal lei figures and 
the side faces are rectangles. 

If we take a wooden cuboid with dimensions — length o' * 
breadth 4" and height 3 " and draw two diagonals parallel to 
each other, one on the lower surface and the other on the 
upper surface of it and with a saw cut the cuboid into two 
equal parts across these diagonals, each part will then repre- 
sent a right prism, the base of which will be a right-angled 
triangle. 

Since the volume of the cuboid = 5 x 4 x3 cub. inches 

5x4x3 „ , 

„ „ prism = ~ r? =10x8 cub. m. 


where K> sq. in. is the area of the right-angled triangle or the 
area of the base of the prism. Therefore 
Volume of a prism=Area of the baseX height. 

The base of the right prism may be an equilateral triangle, a 
trapezium, a pentagon, a parallelogram, etc., etc., but the 
method of finding the volume in each case is the same as men- 
tioned above. 

§10. Volume of a right circular cylinder. 

Since the upper and lower surfaces of a right circular 
cylinder are equal and parallel to each other. 

Volume of a cylinder=Area of the basexlenglh and 

- ? area of the- curved sm;face=eircumferencexheicht f f 


\ l.AX 
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Example 1. The area of the base of a bright prism is '9 sq. 
in. . and its 'height is 5 inches. Find the -volume. 

Sol. -Volume = area of tlie base x height. 

=9 x 5 =45 cubic inches . Abs. 

Example 2. The base of a right prism is an equilateral 
triangle whose side is 2 ft. If .the height be .5 ft... find the 
volume. 

Sol. Volume =area of the base xheight 
= (2 X 2 X ’433) x5 ,cub. ft 
= 1 732 X;5. cub. ft. 

— cub. ft. Aas, 


Example 3. Find the volume .and -the curved surface of. 
a cylinder, the height of which is .8 inches and a base of <dia- 

cmeter l in. 

col (i\ Volume— area of the base x height 
b ‘ =(-|x|x- 2 T 2 )x8cub.in. 

=Mx8=J^i or 6f cub. in. Ans. 

Ui\ ■ Curved, surface = circumference xheight 

[ } =(lx- 2 #)x8sq. m. 

=22 x 8 or sq. in. =25| sq. in. Ans 

Frarr.Dle i The external .diameter of a hollow cylmdri 

altub?madeofiron^n. thick is 3 inches. If the lengtl 
ai v-uuc inxi. __ r ..« jri ..^ar niKm ii-n/Vnp.R m HOI 


1 tube made of iron i m. tmcK is o ... .... *■ 

the tube be 21 ft.; find the number of cubic inches of 

in it. 

Sol. External -radius -of the tube=H in. 

T-nternal »> >> 2 1 lu. 

• volume** the tube=f Xf X* 7 3 -X21 Xl2 cub. in. 

=1782 cub. in. 

.and internal volume*! J** ta * H X 12 CTb - 

... volume .of iron =1782-792=990 cub. in. Ans. 

Fxamnle 5 Two cylindrical iron pipes, each open at 
.5 tg Vve equal internal volumes. The external and 
intonal diameters of one are 11 and 10 inches and those of the 
other are 5| and .5 inches. Compare the'quantrty of iron used 

.iBteach'jpipe. 
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Sol. Let h and H inches be the respective length .of tho 


pipes. 

Then the internal volume of the 1st 
and the internal volume of the 2nd= 
•H=2577h 
or H = 4h. 

1 1 


— 2ott1i 


% 1 


[Given. 


quantity of iron of the 1st— [(L 1 
antity of iron in the 2nd— 


and quantity 
• 1st : 2nd 


.21 

^28 


sq. ft. 


and 


~(5)'->h 
(■■)“; xvH 
h 

:43. In— 4h. 

EXERCISE 86. 

Note. The first 5 questions to be done mentally. 

1. The area of the base of a right prism is 21 
height is 5 ft. Find the volume. 

2 The base of a right prism is a parallelogram whoso 
adjacent sides are 12 ft. and 8 ft. Find the volume of the 
prism if its height be 10 ft. 

3. The area of the base of a cylinder is 15 sq. in. and its 
height is 10 in Find the volume. 

4. Fmd the volume of a cylinder which has a height ol 
10 in. and a base of radius 7 in. 

5. Find the volume of a cylinder the height of which is 
U in. and the base of radius 1 in. 

6. The base of a right prism is a regular hexagon, who-c 
area is3’125sq. in. If the height is 8 in. hud the volume. 

7. The area of the base of a right prism is 12 sq. ft. 
1.125 sq, in. and its height is 8 in. Find the volume. 

8. The base of a right prism is a rectangle whose adjacent 
sides are 12 ft. and 9- ft. If the height of the prism be 6 ft., 
find the volume. 

9. The base of a right prism is a rhombus whose 
diagonals are 10 ft. and S ft. If the height of the pi ism be 6 ft. 
find the volume. 

10. The base of a right prism is a right-angled triangle ; 
the sides making the right angle are 4 ft. and" 3 ft. If the 
. height of the prism be 5 ft., fmd the volume. 

*/lb The radius of a cylindrical tube is | in, and its height 
is 28- ft. Find the quantity of water it can contain. 
v The diameter of a cylindrical tube is 2 in. and its 
height is 21 ft.. : how much water can it contain ? 


-> MEASUREMENT OF VOLUME 0 ( -~ 

" lo - 1 he radius of a well is 7 ft. and its depth 30 ~ft. 
How much caith was taken, out whan it was excavated ? 

-14. The radius of a well is 4§ ft. How much water does 
it contain if the depth of the water is 32 ft. ? 

. A we h contains 1760 cubic ft. of water and its radius 

is 4 ft. Find the depth of the water. 

., 16. 1 he depth of water in a well is 25 ft. Find its radius 

if it contains 9621 cubic ft. of water 

. 17. The radius of a well is 3i ft. and its wall is 1 ft. thick. 

If its depth be 28 ft. find the volume of its wall. 

T3. A well. 41- ft. inside radius is to be sunk 28 ft. deep 
with a brick lining 1 ft. thick. How many bricks each 9 in. 
by 4 in. by 3 in. are required to construct it ? 

19. A hollow cylindrical tube open at both ends is made 
of iron 13 in. thick. v If the external diameter be 2 ft. 3 in. and 
the length of the tube be 14 ft., find the number of cubic feet . 
and inches of iron in it v 

■ 20. The external diameter of a hollow cylindrical tube 
(open at both ends) made of iron 2 in. thick is 1 ft. 10 in. The 
length of the tube is 21 ft., find the number of cubic ft., etc., of 
iron in it. 

21. A cylindrical vessel contains 111| cubic inches of 
water and its radius is 2£ in. Find the depth of the vess91. • 
,'22. A cylindrical vessel contains II lbs. of water and its-, 
radius is 3-1- in... Find the depth of the vessel if a cubic ft. .of 
water weighs 6 If. lbs. . 

23. A tube is 110 yards long and its radius, is 8 iny How 

many gallons of water can it contain when a cubic ft.^of water-. 
=5;} gallons ? ’ ‘ 

24. A well 7 ft. inside diameter has been sunk 21 ft. deep. 
Earth taken out of it forms an embankment of uniform width 
of 10$ ft. round the well. Find the height of the embankment. 

25. A well has been excavated 10 ft. deep. I he earth 
taken out from it has been spread all round it • to a uniform 
width of 7 ft. to form an embankment. Find the height of the 
embankment when the diameter of the well is 14 ft. 

26. The external diameter of an open cylindrical pipe made 
of iron | inch thick is 13 inches and the internal diameter of 
another made of the same metal § inch thick is 6 inches ; com- 
pare the quantities of metal in the pipes if they have equal 
in ternal volumes. 
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§9, We now close this chapter with the recapitulation of 
the mensurational formulae. 

Mensurationai Formulae, 

1. Rectangle. 

(ij Area —length x breadth. 

[ ii) Length — area- A breadth. 

(m) Breadth —area —length. 

2. Square. 

(i) Area— (side) 2 or half the square of its diagonal. 

(ii) Side = yarea. 

(Hi) Diagonal=side-\/2 or \f 2 area, 

3. Parallelogram. 

(i ) Area = base X heigh t . 

(ii) Base — area-pheight. 

(Hi) Height —area A base. 

4. Triangle. 

(a) Right-angled A:~~ 

(i) \rca base X perpendicular 

.... „ . . area x 2 

(n) Base— (a) y-. — r— 

v ' perpendicular 

(6) \/ (hypotenuse) 2 — (perpendicular) 2 . 

(Hi) Perpendicular = 

(b) -\/ (hypot enuse) 2 — (base) 2 
(iv) Hypotenuce=\/(base) 2 -f (perpendicular) 2 . 

(b) Isosceles Right-angled A '■ — 

(i) Base-'g P 0 ^ .. 

(ii) Perpendicular 

V * 

(c) Equilateral A • — 

. (i) Area— side X side x - 433 
(ii) Height— side X *866. 

(ni) Side — height A ‘866 . 
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(d) Any triangle 
Area = (i) 


(ii) \/s{s~a)(s—b)(s—c), where s denotes semi-peri- 
meter and a, b, c, the sides of the A- 

5. Rhombus. 

(i) Area —(a) |x product of its diagonals. 

(b) Base x height. 

, 2 x area 

(u) Diagonal^—- , 

other diagonal 

6. Quadrilateral. 

(i) Area=i diagonal x (sum of its offsets). 

r^- i 2xarea 

[n Diagonal- . .___ 

sum of its offsets 

(in) Area of a quadrilateral inscribed in a circle 
~ \/( s — £? )T s — l- s — c ) C s — d), where s is the semi-sum of sides 
a, b, c, d. 

7. Trapezoid. 

(i) Area — w x sum of parallel sides x height. 

(«) Height”: 2Xarea ' 


8 . 

IB 

(u; 


sum of parallel sides 

Regular Polygon. 


Area: 
Side = 


No. of sides . . , ■ , • 

: o X side x radius of inscribed circle. 

' 2 A area 

No. of sides x radius of inscribed circle 


(Hi) Area of Hexagon 

(tv) 

9. 

( l ) 

(ii) 

(Hi) 

(iv) 

10. 


3«V3 


where a is the side. 


Area of Octagon— 2a 2 (l 4- V 2 ) 

Circle. 

Area = radius 2 x tt ; [w 


'13 
7 • 


Radius = V area X 3 V 
Diameter —circumference x Av • . 
Circumference = diameter x Z T 2 • 

Are. 

Arc of D°= 3 q 0 x circumference. 
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Sector of D° 

Area— ■ X area of circle; 
obt) 


(ii) Area — ! arc X radium 
12. Segment. 

Area = sector— triangle. 


13. Cuboid. 

p) Surface =2 (Ib+lh-i-bh) ; where l denotes length, 
b breadth and h height, 

(ii) Volume—/ xbxh. 

14. Cube. 

(/) Surface— 6 (edge ) - ; 

(ii) V olume = (edge) 3 . 

15. Prism. 

( i ) Lateral surface — (perimeter of base) x height. 

(ii) Volume —area of base X height, 

16. Cylinder. 

(i) Curved surface — 2rirh. 

(ii) Volume =rh rh. 


17. Cone. 

(/) Volume — 3 area of base x height — Ip 
(ii) Curved surface—! perimeter of base x slant height 

= 7 T rl, where l is slant height. 

(Hi) Whole surface = 7 rW,-frV— -r(t-r-r). 

Again ; if //; the height of the cone, be given 

.-. whole surface— ^ 77 (-\//f 2 +r 2 +;'j. 


18. Sphere. (?) Surface— 4 ttX-, (ii) Volume —^rrr 3 . 

19. Pyramid. Volume=J area of base X height. 

20. If the sides opposite the angles A, B, C of the 
be a, b, c ; A its area ; R circumradius ; r inradius ; 
ex-radii, then 

(i) A=^s(s—a)(s—b)(s—c) t where s=!(rt+ 6 -fc) ; 

/ • •, ■ dbc 

(u) 


A 




R= 


(iv) 


4A 
_ A : 
s—a 


(Hi) 


r 


A 

s 


A_. 

~s~b’ 


S~C' 


ABC 
r. : , r 3 



CHAPTER XVI 

UNITARY METHOD AND CHAIN RULE 
1. Unitary Method. 


§1. If we know the price, weight, length of any number 
of units, we can, by division ; find the price of one unit of the 
same substance and when that is found we can, by muliplica- 
tion, find the price, weight, length, etc., of any number of units 
of the same substance. The process by which we combine the 
two processes described above, is called the unitary method. 

Example 1. If 2 bodes cost Rs. 6, what will one book 
cost ? 

Sol. The cost of 2 books = Rs. 6 

,, 1 book=Rs 6-y2 Rs. 3 Ans. 

Example 2. 1 book costs Rs. 3, what will 7 books 


cost ? 

Sol. The cost of 1 book=Rs. 3 

,, 7 books=Rs. 3x7=Rs. 21 Ans. 

• • > j yy • 

Now if we combine the two examples given above we 
form the following example . 

Example. If 2 books cost Rs. 6, what will 7 books cost ? 

Sol. The cost of 2 books =Rs. 6 % 

• ,, of 1 book=Rs. 6-^-2=Rs. 3 

of 7 books=Rs. 3x7=Rs. 21. Ans. 

First the price of one article is found by division and then 
the price of the required number of articles is obtained by 

TnU Qbserve also that in every unitary question two of the 
three terms are like terms and the 3rd is an unlike term, it is 
similar to the term we obtain as answer. ' 

Thus in the above example, 2 books and 7 books are like 
terms and the 3rd term Rs. 6 is an unlike term. 

In solving such questions the 3rd unlike term is placed 
loct in the first line as shown in the examples solved above. 
The following solved examples will further illustrate the 
method clearly 
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Example 3. If 7 yards of cloth cost Rs. 15, 5a. ; what 
will 11 yds. of cloth cost ? 

Sol. Cost of 7 yards— Rs. 15, 5«. 

,, ,, 1 yard=Rs. 15, 5fl.-y-7 = Rs. 2, 3«. 

„ 11 yards=Rs. 2, 3a.xll=Rs. 24, lfl. Ans. 

Example 4. If ^ of an estate be worth Rs. 85, 8#., what 
is the value of -|f of it ? 

Sol. of an estate is worth=Rs. 85, 8a. 

i of „ „ =Rs. 85, Sa.~-2 

— Rs. 42, 12 a. 

.-. £§„ „ „ — Rs. 42, 12a. x 13 

=Rs. 555, 12«. Ans. 

Example 5. 6 men or 9 women earn Rs. 75 in a certain 

time : how much will 10 men and 6 women earn in the same 
time ? 

Sol. v 6 men earn as much as 9 women, 

1 man earns as much as -{? women, 

10 men earn as much as -gx 10=15 women. 

10 men and 6 women earn as much as 15 4-0 
=21 women. 

Mow 9 women earn Rs. 75, 

/. 1 woman earns Rs. J~. 

«' 21 women earn Rs. 21 — Rs. 175. Ans. 

Example 6. 10 horses and 15 cows eat grass of 5 acres 

in a certain time ; how many acres will feed 15 horses and 10 
cows for the same time, supposing a horse eats as much as 
2 cows ? 


Sol. Since 1 horse eats as much as 2 cows, 

10 horses will eat as much as 20 cows, 

.V 10 horses and 15 cows will eat as much as 
20-}-15=35 cows. 

Similarly 15 horses and 10 cows will eat as much as 
40 cows. 

Now 35 cows eat grass of 5 acres, 


, 1 cow will eat grass of acre, 

40 cows „ ,, ,, „ ' T^ Cx40=- 4 I , 


acres. 


■55- Ans. 
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EXERCISE 37. 

1. If 9 articles cost Rs. 17, la., what will one article cost ? 

2. Railway fare for 41 miles is 6a. 10 p. ; what is the 
fare for 66 miles ? 


3. If I run a mile in 7 min. 12 sec., how long will I take 
to run 440 yards ? 

4. If one article costs Rs. 2, 3a., what will 12 articles cost ? 

5. If 6 chairs cost Rs. 32, 12a., what will 3 dozen cost ? 

6. If 21 yards of cloth cost Rs. 43, 5a., what will one 
yard of cloth cost ? And also what will 15 yards of cloth cost ? 

7. If 16 seers of sugar cost Rs. 6, 8a., what is the cost of 
9 seers ? 


8 . 52 yards of cloth cost Rs. 39 ; what will 8 yards of 
cloth cost ? , 

9. A man earns Rs. 33, 12a. in 15 days ; what will ho 
earn in 20 days ? . 


10 . A man walks 4 | miles in 72 min. ; find his rate per 

hour in metres. ' A. 

11. Find the cost of 37 yards of silk if 25 yards cost 
Rs. 65, 10a. 

12. 16 men can reap 85 bighas of field, how many bigha's.- 

w jll 24 men reap ? ; 

13. If the railway fare for 75 miles be Rs. 4, 11a, what 

is the fare for 49 miles. ? ' 

price of 10 bullocks is equal to tlie price of lo 

sheep'; how many bullocks can be purchased for' the price of 39 

sheep ? , . , 

15. If 37 chairs cost £8, 11 s. 1 ^., how many can be had 


^° r 16. * If* 15 lbs. of tea cost 18s. 0d., how much would 1 qr. 

*17. What would be the simple interest on Rs. 625 it tire 

interest on Rs. 100 is Rs. 3^ ? 

18 If 2 1 cwt. cost £1, 9s. 2d., what will 21 lbs. cost ? 

19. If 15 seers of sugar cost Rs. 3, 12a., find the price of 

1| maunds. 
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' 20. A man runs a mile in 5 minutes 30 seconds, how long 
will he take to run 440 yards ? 

21. If 3 md. 12 sr. 8 chk. of sugar cost Rs. 16. 9 a, what 
will 1 md. 7 sr. 5 chk. cost ? 

22. I travel 3 miles 7 fur. 20 poles in 1 hour ; how far can 
I go in 6 hrs. 14 min. 40 sec. ? 

23. If 24 men can reap 16 acres in a cartain period, how 
many men will reap 40 acres in the same time ? 

24. If -jyth of an estate be worth Rs. 110, la., what is the 
value of ^th of the estate ? 

25. If ^th of a ship is worth £70, 19s- 6d., what part of 
her is worth £250, 10s. ? 

26. If ^th of a property be worth Rs. 141, 12a., find the 
value of fth of that property. 

27. The value of -jg-th of a cargo is Rs. 575, 12a. ; what 
is the value of -jgth of that cargo ? 

28. If |th of a house be worth Rs. S56, 3a., find tire value 
of 3 ^th of that house. 

29. If ^gth of a cargo is worth Rs. 1055, 5a., what is the 
value of ^ 5 th of that cargo ? 

30. A man rides 46^ miles in 5 hours 10 minutes, how 
much time will he take to ride 2S|- miles ? 

31. If 6 men do as much work as S women, how many 
men will do as much work as 1 2 women ? 

32. If 6 bullocks or 15 sheep cost Rs. 225, what will 9 
bullocks and 12 sheep cost ? 

33. A railway train runs at the rate of 22 miles an hour ; 
how far will it go between 6-15 a.m. and 2-35 p.m. ? 

34. 6 cows and 5 horses graze 5 acres of grass in a certain 
time ; how manjr acres of grass will S cows and 9 horses graze 
for the same time, supposing 2 cows to eat as much as 3 horses ? 

35. If 6 bullocks and 16 sheep eat the grass of 2 acres 
in a certain time, how many acres will feed 15 bullocks and 
6 sheep for the same time, supposing a bullock eats as much 
grass as 3 sheep ? 

36. A man employed a servant on the condition that he 
would get Rs. 45 and a horse after a month ; but after 12 days 
he dismissed the servant, giving him onty a horse ; find the 
value of the horse. {Hint. Salary for 18 days=Rs. 45.) 

37. A man employed a servant on the condition that he 
\\ould get a horse and Rs. 40 after a month; but after 18 days he 

- filsmis sed him giving him only a horse; find the value of the home. 


UNITARY METHOD 


273 


XVI j 


§2. An Increase in the number of workmen corresponds to 
diminution in the number of days and vice versa. 

Example 1. If 15 men can do a piece of work in 10 days, 
how long will it take one man to do it ? 

Sol. 15 men can do the work in 10 days 

1 man „ „ „ ,, 10x15 days 

i.e., 150 days. Ans. 


150 


Example 2. If one man can do a piece of work in 
days ; how long will 25 men take to do it ? 

SoL 1 man can do the work in 150 days. 

25 men . „ „ in 150-4-25 days. 

i.e., 6 days. Ans. 

Example 3. If 15 men can do a piece of work in 10 days, 
how long will it take 25 men to do it ? 

Sol. 15 men can do a piece of work in 10 days 

1 man can do the same work in 10X 15 days 
25 men „ „ fa (10 X 15)4-25 days. 

i. e„ 6 days Ans. 

Example 4. If 10 men can mow a field in 5 &?y s > 
many men will be required to mow the same field m £ 

SoL In 5 days the field is mowed by 10 men 

•••• *'*» - - 

in % 5 _ days,; „ by ^=~^ en 


25 

i. e. } 4 men. Ans. 

Example 5. A garrison of 1500 men is merL • 

!0 days. After 25 days the garrison is reinforced by 500 me . 

row long will the remaining P. rovls . 10 "y 1 ^y v 500 men there- 

Sol. Since the garrison is reinforced by 500 men 

ore there are (1500+ 500) or 2000 men now , 60 & y 

The provisions left would last 1500 men 35 days^ ^ 

35X1500 , 

2000 men — G . ‘ 


<c 


St 


2000 

• . ^10 5 dayS) i.e., 26-1 days. Ans. 

• Note. Sometimes it so happens . that - m 
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®s£§°Note carefully the solutions of Ex. 6, 7. 

Ex&ajple 6. A contractor undertook to do a certain 
t'ork in 55 days and employed 38 men to do it. In 3* ^7 S 
»nly ^ of the work was done. How many extra men shou e 
mploy in order to complete the work in time ? 

Sol. In 11 days only |th of the work was done. Jt is 
evident, therefore, that the remaining fth will be finished m oo 
lays ; but he wants to finish the rem. work in 55 1 1=44 days. 

In 55 days the rem. work can be finished by 48 men 
/.ini day M by48x5o men 

48x55 

/. in 44 days „ . ~ — men 


A A 


i.e., 60 men. 


he should employ 60 — 48 or 12 men more.. Ans. 

Example 7. 5 men and 6 boys finish a piece of work m 

4 days : 4 men and 6 boys in 6 days. In how many days would 

5 men and 6 boys finish the same work ? 

Sol . 5 men and 6 boys finish the work in 4 days, 

/. 20 men and 24 boys will finish it in 1 day (1) 

also 4 men and 3 boys will finish it in 6 days, 

/. 24 men and 18 boys will finish it in 1 day.. ....(2) 

From (1) and (2) it follows, therefore, that the work of 2u 
men and 24 boys—the work of 24 men and 18 boys. 

Or the work of 4 men = the work of 6 boys, [by subtraction] 
« s , 2 men— „ 3 boys. 


the work of 5 men and 6 boys = the work of 9 men. 
also the work of 3 men and 6 boys = the work of 7 men. 
Now the question is r “ 9 men can finish a piece^ of work 
in 4 $ays. In how many days would 7 men finish it ”? 


EXERCISE 88. 

Kote. Some of the examples in this exercise are cases of direct 
method. 

X. If 8 men can finish a piece of work in 17$ days, how 
many men are required to do the same work in^7 'days ? 

2. If 15 men can reap a certain field in 1/ days, in how 
many days could 9 men reap the field ? 

3. If 28 men can finish a piece of work in 4S days, • in 
bow many days could 35 men do it ? 



4, If 9 inaunQs of grass are eaten by 21 cows in H days 
how long will it take 7 cows to eat the same grass ? 

6. If Smen or 1 2 women can do a piece of work 'm i 5 days 
how long will it take 6 men and 9 women to do the same work? 

o. If 15 bullocks or 25 horses can mow a filed in 10 
days, m what time could 9 bullocks and IS horses rnov/ the 
same field ? 


, HI 7 oxen or 11 horses eat the grass of a field in 37 

days, how long will it take 5 oxen and 8 horses to eat it ? 

8. 9 men and 15 boys can reap a field in 15 days in what 
time could 15 men and 16 boys reap the same field, supposing 
3 men do as much work as 4 boys ? 

9. If 7 boys earn as much as 4 men and 48 men with the 
help of 14 boys earn Rs. 423. §£., how many boys must help 20 
men, in order to earn Rs. 272, 4 a, in the same time ? ' 

10. A garrison of 2 IdO men has provisions' for 36 days ; 
how many men must be turned out, so that the provisions 
may last for 54 days ? 

It. A garrison of 2700 men has provisions fox 51 days; 
how long would the provisions last if the garrison be increased 
by 900 men ? " 

- 12. A garrison of 1400 men has provisions for 54 days ; if 
after 14 days the garrison be increased by 600 men, how long 
will the remaining provisions last ? 

13. A ship leaves a port with food enough to last 14 weeks ; 
6 of the crew absconded and the voyage lasted 16 weeks when 
it was found that the food had just exhausted. Find the num- 
ber of the full crew; 


14. A besieged garrison have 4 months provisions at the 
rate of 18 chks. per man per day. How long would they be 
able to hold out, if each man were allowed only 12 ehks ; per day ? * 

15. A train travelling 40 miles an hour reaches its desti- 
nation in 3 hours 15 minutes ; how long will it take to reach 
the same place, travelling at the rate of 25 miles per hour. 

16. A contractor undertook to do a certain work in 75 < 
days and employed 60 men to do it ; after 25 days he found’ 
that only Jth of the work was done. How many more men 
must be employed in order that the work may be finished in 

time ? ’ 

17. A contractor undertook to do a certain work in SO 
days and employed 72 men to do it ; after ,20 days Ke found 
that 4rd of '.the work has been finished. How many men should 
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he dismiss in order that the work may be finished on the dab 
agreed upon ? - 

18. A contractor takes up the work of making a road 18S 
miles long in 15 months. He engages 256 men, but after |th 
of the time finds that only -gth of the work has been completed 
How man}’' more men should he now employ to complete the 
contract in time ? 

19- If the 6d. loaf weighs 3*4375 lbs. when wheat is 
55*5 s. a quarter; what is the price of wheat when the loaf 
weighs 2*8125 lbs. ? 

20. If the 4d. loaf weighs 3 chataks when the price of 
wheat is Rs. 3 a maund, what should its weight be when wheat 
is at Rs. 3, 6a. a maund ? , ____ 

21. A piece of gold at Rs 38, 15 a. per oz. is worth Rs. 
1500 ; what should be the price of a piece of silver of equal 
weight at Rs. 27, 4a. per lb. ? 

22. If 17 men can do a piece of work in 89 days and if 
after working for 33 days, 3 men leave, in how many days in 
all will the work be done ? 

23. I take 55 min. to walk to cantonment by the road and 
58 min. 40 sec. to return by the fields, walking at the same rate. 
The distance by the road is 3| miles ; what is it by the field ? 

24. 6 men and 7 boys can finish a piece of work in 21 days. 
In how many days could 12 men and 6 boys finish the same 
work, supposing 2 men work as much as 3 boys ? 

25. The Bombay Express travels 27 miles an hour includ- 
ing stoppages and 30 miles an hour when it does not stop. In 
what distance will it lose 45 minutes by stopping ? 

26. 25 men were employed to do a piece of work in 24 
days. After 15 days, 10 more men were engaged and the work 
was finished a day too soon. -.In what time could they finish 

. the work if extra men were not employed ? 

27. A fort is provisioned for 75 days ; after 25 days a rein- 
forcement of 400 men arrived and the food will now last only 
40 days. How many men were there in the fort ? 

28. 7 men. and 5. boys can finish a piece of work in 12 
days ; 9 men and 25 boys in 5 days. In how many days could 
o men and 5 boys do the same work ? 

29. 6 men and <3 boys finish a piece of work in 10 days ; 

an ^ ^ b°ys in 8 days. In how many davs would 3 men 
and 2 boys finish it ? . * v ' 
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^Double Unitary Method. 

Example 1. If 7 men working 9 hours a day can finish a 
piece of work in 14 days, in how many days will 12 men work- 
ing 7. hours, a day, finish the same work ? 

Note. The answer required is in number of days, therefore put 14 
days at the end of the first line. 


Sol. 7 men, 9 hrs. a day, will finish work in 14 days 


1 man, 9 hrs. „ „ 

1 „ . 1 hr. „ 

12 men, 1 hr. ,, ,, 

12 „ 7 hrs. ,, „ 


„ in 14x7 days 
„ in 14x7x9 days." 

. 14x7x9 . 

,, in — — — days 



. 14 x 7x9 , 

■■ ,n -iw days 

i. e., in 101 days. Ans. 


Example 2. If 5 men workings hours a day can com-- 
pose a book of 240 pages in 21 days, how long will it take 3 
men to compose a book of 360 pages working 10 hours a day ? 

Sol. 5 men, S hrs. a day, comp. 240 pages in 21 days 
I man, S hrs. 

1. „ 1 hr. 

1 ,, 1 hr. 


240 „ - „ 21x5 

240 „ 21 XoxS „ 

t 21x5x8 

1 *’ ” 240 ^ " 

21x5x8 


/. 3 „ 1 hr. 

/. 3 men, 10 hrs. „ 

3 10 hrs. „ 


7 f 


9) 


1 

1 


360 


”■ ” ~ 240x3 

21x5x8 

” ” 240x3x10,, 

. 21 xox8x36J 
” “240x3x10 
in 42 days. Ans. 


EXERCISE 89. 

1. If 5 men working 8 hours a day can finish a piece o{4 
work in 20 days, how long will it takeS men, working 32. 

hours a day, to do the same work ? _ 

2 If 9 men reap a field of 8 acres m 12 hours, how many 

men will reap a field of 28 acres in IS hours ? 
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3. If 6 men dig a Uench in 5 days, working 12 hours, 
a day, how many men will dig the same trench, in 4 days work-. - 
mg. 10 eours a day ? 

4. If 13 men can do a piece of work in. 12 days of 8 hours,, 
how many hours a day must 9 men work to do. the same work, 
in ’6 days 

5 If the wages of 12 men dor 25. days amount to Rs, 450,. 
what will be the wages of 20 men for 16 days ? 

&. What - will be the wages of 15 men for 10 months, 
when & when receive £261, 15$.: for 8 months ? 

?, 3f 40 maunds of rice be carried 150 miles for Rs. 12,8a.,. 
for what sum of money will 50 maunds of rice be carried 320 
miles ? 

_ 8. If a man travels 51 miles in 1-| days by walking 9 hours 
z . days in how many days will he travel 170 miles by walking 
71 hours a day ? 

9. If 10 masons build a house in 25 days of 6 hours* in 
how many days of 8 hours will 15 masons build the house ? 

10. If ! 44 men in 5 days of II hours each can dig a trench 
132 yds. long, 5 ft. wide aud 2 ft. deep ; in how many days 
of 9 hours each* can 56 men dig a trench 210 yds. long, 8 ft. 
wide and 3 ft. deep ? 

11. If Rs. 500 bear an interest of Rs. 40 in 2 years, what 
interest at the same rate will Rs. 625 bear in years ? 

12. II with a capital of Rs. 10000, a person gains Rs.' 500 
in 16 months, in how many months will he gain Rs, 1250 with 
a capitaPof Rs. 4000 ? 

13. If 200 men can make an embankment Smiles long in 
25 days, how much over time must 60 men work to finish an 
embankment 2 miles long in 32 days, 12 hours being a day's 
work ? 

14. If o men can reap a field 800 ft. long and 700 ft. broad 
m 3| days of 14 hours each, in how many days of IS hours 
each can 7 men reap a field S800 ft. long and 960 ft. broad ? 

15. If 39 men can reap a field 65 yards Ion and 55 yards 
broad in 2 days, how many men are required to reap a field 77 
yard long and 75 yards broad in 14 days ? 

16. If 12 men working 8 hours a day take 15 days to do 
a piece of work, how long will 16 boys working 10 hours a day 
take to do double the work, the work of ope man being equal 
, to that of two boys 1 
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j 7 : 12 men or IS women or 18 boys can do a piece of . 

A*ork in Id. days of 8 hours ; find how many men assisted bv 
•f women and .-8 boys will -finish the same work in -16 davs of 4 
incurs .each. ■ . 

I s ; If 7 -men or 8 women -or 10 .boys can finish a piece of ■' 
work m 24 .days of 9 hours; find how many men will dW help 
■ of 4 women and 5 boys can fmish .it in 18 days of-ShouW 

19. > When wheat is sold at Rs. 6 a maund, Rs. 27, $&; 
.maintain a family of 20 men ; what sum of money will main- 
tain a family of 15 men, when wheat is sold at Rs. 5 a. maund ? 

20. When rice is 10 seers a rupee, a. sum of money main- 
tains a family of iS men for 45 days ; how long will the same 
.amount of money maintain a family of 6 men when rice . -is 1 4 
seers a rupee ? 

24. If a penny loaf weighs 6 02 . when wheat is Bs. Sd. a. 
bushel, what should be"' the weight of a shilling loaf when 
■wheat is •Bs. 3d. a bushel ? . . 

22. If 12 pumps can raise 1218 tons of water in .1:1 days pf 
3 hours each, how many pumps will raise 2030 tons of water 
in 12 days of 11 hours each ? 

23. If 5 pumps each having a length of stroke of 3 feet, 
working 1 5 hours a day for 5 days, empty the water out of 
mine, how many pumps with , a lengthy of stroke of 2| r ft, . 
working 10 hours a day for 12 days will be required to empty 
the same mine, the strokes of the former pumps being per- 
formed 4 times as fast as those of the other ? 

24. A besieged garrison consists of 300 men, 120 women 
and 40 children, and has provisions enough for 200 men for 
•30 days. If a woman eats frd as much as a man and a child . 
half as much as a man and after 6 days 100 men with all the 
women and children escape, for how long will the remaining 
{provisions last the garrison ? 

’ 25. If when wheat is at Rs. 3 per -maund, the’ 4a. loaf 

weighs .8 chk., what should be the price of wheat per maund, 
•when 3 sr. 2 chk. of bread costs 12«. Gp, ? 

26. If Rs. 240 be paid for bread, for 49 persons for 20 , 
months, when wheat is at Rs 3 per maund, how long will 
Rs. 234 supply bread for 01 persons, when wheat is at Rs, 3. 

■3a.. ner maund? , , . .. 

27 If 44 cannon firing 30 rounds an hour for 3 nours a . 

day consume 300 barrels of powder in 5 days, how, long will 
400 barrels last 66 camion, firing 40 rounds an hour for- *- 
Hours u day ? - - 1 

r f r 7 / . , , , 
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28; If GO guns firing 5 rounds in 6 min. kill 350 men in 
\\ hrs., how many guns firing 7 rounds in 9 min. will kill 980 
men in 25 min. at the same rate ? 

29. If 5 horses require as much corn as 8 ponies and 15 
quarters of corn last for 12 ponies for 64 days,, how long may 
25 horses be kept for £41, 5s. when com- is 22s. a quarter ? 

30. If 240 men working 10 hrs. a day can dig a trench 
300 yds. long, 3| ft. deep and 2| ft. wide in 6 days, in how 
many days would 80 men. working 9 hrs. a day dig a trench 
500 yds. long, 3 ft. wide and 2 \ ft, v deep ? 

31. If 10 compositors, in 16 days of 14 hours each can 
compose 20 sheets of 24 pages in each sheet, 50 lines in a page- 
and 40 letters on the average in a line, in how many days of 
7 hrs. each can 20 compositors compose a volume to be prinfed 
in the same letter, containing 40 sheets, 16 pages in a sheet, 
GO lines in a page and 50 letters in a line ? 

32. If 7 women earn as much as 4 men and 48 men assis- 
ted by 14 women earn 121 guineas in 17 days ; what number 
of women with the help of 20 men will earn £21, 3s. 6d. in 
one- third of the time ? 

33. If the wages of 25 men amount to Ks. 766, 10m Sfi. 
in 16 days, how .many men must work for 24 days to earn 
• Rs. 1035, the daily wages of the latter set being half of the 
former ? 

34. If 17 men working 8 hrs. a day made an excavation 
121 ft. 6 in. fong, 25 ft. 6 in broad and 24 ft. deep in 54 days, 
how many hours a day must 18 men work during 51 daj^s in 
order that they may make an excavation whose length and 
breadth are 1 ft. 6 in. less and depth 1 ft. 6 in. greater than the 
preceding one, supposing 9 men of the latter group do as much 
work as 10 of the former ? 

35. If 38 men working 6 hours a day can do a piece of 
work in 12 days, find in what time 57 men working 8 hrs. a 
day can do a piece of work twice as great, if 2 men of the 
first set can do as much Work in 1 hour as 3 men of the second 
set can do in 1 £ hours ? 

36. A contractor agrees to finish a piece of work in a 
certain time. He engages 55 men who work 9 hrs. a da}'. But 
after fth of the time he found that only |th of the work had 
been done. How many more men must he now employ in 
order that all the men working 1 1 hours daily may finish Ihc- 
work m the fixed time ? 


*■*/• A town is garrisoned with 10000 troops who have 
provisions enough for 0 months, giving a ration of 3| lbs. daily 
to each man. How many men must be sent away, so that' by 
giving h lb. less to each man, the. provisions many last for 8 
months ? 

38. If a family of 9 men in Lahore spend Rs. 16380 in a 
year, what must be the expenses of 8 'men in Calcutta who 
live in the same style for 7 months, assuming that the prides at 
Calcutta are |th of what they are in Lahore ? 

39. A farmer engages 30 men and 45 women to cut 
his crop in 20 days of 12 hours each ; but after 12 days 5 work, 
he intends to finish the work in 4 days more of 10 hrs. each. 
How many more men must be employed assuming that 2 men 
do as much work as 3 women ? 

40. 6 men or 9 women or 12 boys working 10 hours a 
day can finish a piece of work in 12 days. How many men 
with 3 women and 4 boys working 5 hours a day would finish 
the same work in 4 days ? 


II. Chain Rule. 

§4. If we wish to express one quantity A in terms of 
another R and have data of the following type, viz., 
a A M . 
bM=nN, 


. ^ , , mnp „ . 

cA—ftP, etc., etc., then A — 7 - e '> 


the quantity required is obtained by' dividing the product of 
all numbers on the right-hand side by that of the numbers on 

the left hand side. " 

Example. 2 horses cost as much as 5 cows, 6 cows as 
much as 8 oxen, 10 oxen as much as 50 sheep, 14 sheep as 
much as 9 goats: If the cost of one goat be Rs. 7, how much 
will one horse cost ? 

Sol, Reqd. No. of rupee;,=one horse, 

2 horses— 5 cows, 

6. cows— S oxen, 



10 oxen— 50 sheep, 

14 sheep =9 goats 
Onegoat=Rs. 7. 

1 X 5 X 8 X 50 x 9 x 7 
No. of rupees ^ 6x10x14x1 


= Rs.-75. An 
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This method is known as Chain jRuie. The given relations 
ore put in the form of an equation in such a manner that’each 
denomination occurs on each side of the sign of equality, which, 
mean* "are worth, ” and then the, product of the numbers on 
f he right-hand side is divided by the product of the numbers 
on the left-hand side. The quotient is the required value, 

EXEHC1SE 90. 

1 , 2 horses cost as much as 6 cows, 8 cows as much as 

•) oxen, 3 oxen as much as S sheep. If 5 sheep cost Rs. 40, 
chat will one horse cost ? 

%. If 12 rupees are worth 4 dollars, 3 dollars are worth 
18 francs, 15 francs are worth 10 marks ; how manv marks; 
ran be exchanged for Rs. .* 6 ? 

3. If 6 rupees am worth 10 sittings, 15 shillings are 
worth 20 francs and 25 francs are worth 5 dollars, how many 
dollars can be exchanged for Rs. 81 ? 

4. 5 ducks are worth 6 chickens, ' 3 chickens are worth 
geese and 9 geese are worth 8 turkeys ; what is the price of 

3 ducks when 2 turkeys cost Rs. 15 ? 

5. If 8 lb. of tea be worth 6 lb. of coffee, 5 lb. of coffee 
be worth 7 lb. of chicory and 9 lb. of chicory be worth 12 lb. 
of sugar ; how many pounds of tea can be given in exchance 
tor 14 lb, of sugar ? 

6. If 15 rnaunds of wheat be worth 18 maunds of grams, 

1 6 maunds of grams be worth 25 maunds of barley and 20 

maunds of barley be worth 12 maunds of rice ; how manv 
inds. of wheat can be given in exchange for 27 mds. of rice ? 

7 - If 2 horses cost as much as 1 i cows, 3 cows as much 

7 sheep, 14 sheep as much as 15 goats ; what will one horse 

! ost when a goat costs Rs, 5 ? 

£». A can do as much work in & days as 13 can do in S 
days and B can do ’as much in 4 days as C in 9 days : in whai 
time will C do a piece of work which A can do in 24 days ; 

9. If A can do as much work in 3 davs as B can do in 2? 


;> 


days and B van do as much in 4 days as C m 44 days • in w h« ? 
time will C do a piece of work which A can do fn 8 days ? 

, P 3 be worth 5 kilog, of cocoa and 7 kilo? 

Pf cocoa be worth II kilog. of coffee ; what will 5 kiloe. o? 
H* he worth, if 1 kilog. of coffee is worth 6 fr, 30 p. ? ’ 
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RATIO AND PROPORT i OK 
' T RATIO, 

$ I- In ratio we compare two quantities of the 
and consider what multiple, part ct pans ope is of the other. 
In comparing 8 with 4 we observe that it is 2 times 4, This 
comparison can he rep -esented as 8-^-4 or f, Hence 

Bef, Ratio is that relation between two numbers which 
is expressed by the fraction, the numerator of which is "the 
measure of the first quantity and denanpnatar is tfie measure 
of the second quantity. 

The expresion § is otherwise read as the ratio of R to. 4 
and is further usually expressed by the notation 8:4, 

§2. The two numbers which form the ratio are called its. 

terms, the first number is called the antecedent and the second 
number the consequent. 

§3. If the terms of ratio he multiplied or divided hy the 
same quantity the value of ratio is not alteiefl. - * 

Thus 2 : 5 is the same as 8 i 20- 
and 12 : 18 is the same as 3 ; 4. 

Comparison of ratio. 

Example. Compare, the ratios 3 : 5 and 7 : 8, 

\V e can compare the ratios thus : — 

Sot. 3 : 5—| ; 7 \ 8~f. . —v , ■ 

Hence 7 : 8 is greater than 3:5. 

(i) If the antecedent in a ratio is greater than the conse- 
quent, the ratio is called one of greater inequality as 5 : 3 t 

(ii) If the antecedent is equal to the consequent . “the rat io 
is called one of equality as 3 : 3. 

[Hi) If the antecedent is less than the consequent tiio ratig 
{ C galled ope of the less inequality as 3 ; ■. T ’ '. T " 
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§6. A ratio of greater inequality is diminished and of 
less inequality increased bj' adding any same quantity to both 
its terms. 

If 1 be added to the terms of the ratio of greater inequalit^ 7 
7 : 4 it becomes the ratio 8 : 5 which is less than the .former. 

If 1 be added to the terms of the ratio of less inequality 
4 : 7 it becomes 5 ; 8 which is greater than the former. 

Conversely. A ratio of. greater inequality is increased 
and less inequality diminished by subtracting any same 
quantity from both its terms. 

If I be subtracted from the terms of the ratio of greater 
inequality 5:3 it becomes 4 : 2 which is greater than the 
ormer. 

If 1 be subtracted from the terms of the ratio of less in- 
equality 3 : 5 it becomes 2 : 4 which is less than the former. 

Ratios are compounded by multiplying together the ante- 
cedents for a new antecedent and the consequents for a new 
consequent. 

Take the following ratios 2 : 3, 5 : 6, 7 : 8. Then the ratio 
2x5x7 : 3x6x8 or 70 : 144 is said to be the ratio compound- 
ed of the three given ratios. 

When the ratio is compounded with itself once it is called 
the duplicate ratio . Thus 2 2 : 3 2 i.e., 4 : 9 is the duplicate ratio 
of 2 : 3 and conversely 2 : 3 is the sub-duplicate ratio of 4 : 9. 

When the ratio is compoundad with itself twice it is called 
the triplicate ratio. Thus 8 : 27 is the triplicate ratio of 2 : 3 
and conversely 2 : 3 is the sub-triplicate ratio of 8 : 27. 

$8. Inverse or reciprocal ratio. 

if 4 : 5 be the given ratio then } : * or 5 : 4 is the Inverse 
or reciprocal ratio. 

§9. We shall now solve some examples : — 

Example 1. Find the ratio of of 3a. 4p. to 5 a. 

Sol. 3a. 4p.~40p. and 5a.~60p. 

ratio §— 2 : 3. v Ans. '■ 

Example 2. Which of the two ratios is greater 5 ; 6 or 
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5 : 6=f=§§ and 7 : 8— 1=|| 

7 : 8 is the greater ratio. Ans. 


Example 3. A, B, C are three quantities of the same 
kind, their ratios are A : £= 3 : 4, B : C= 5 : 6; find the ratio 
between A and C. 


Sol. v =| and ' 

••• g-X f-=|x| 

■ 

* * c ~ a 

.4 : C—5 : 8. Ans. 


Example 4. d, C, D are four quantities of the same 
kind. The ratios are A : B — 3 : 4 ; B : C= 5 : 6 and C : D 
=8 : 9, Compare them. 


Sol. A : B — 3 
B : C=5 

Also C : D — 8 : 


4, 

6=1 : g 

= 4 : 

9=1 : | 

__24 . 8 o _ 

—s’ • „ 

.*. A: B :C : D= 3 ; 4 : : 2 /. 

= 15 : 20 : 24 : 27. Ans. 


y 24 of 24 . 2 7 

A-TT- Ui -5. . -*g- 


Example 5. Three numbers are in the ratio of 3 : 4 : 5 
and the sum of their squares is 450, find the numbers. 

Sol. Suppose that the numbers are 3x, 4%, 5x. 

.*. 9* 2 4-16* 2 +25x 2 =450 
or 50 a: 2 =450 

or # 2 =9 or #=3. , 

reqd. numbers are 3x3=9 d 

3x4=12 } Ans. 

3X5 = 15 J 

EXERCISE 91. 

Simplify the following ratios 

1. 9:3. 2. 12:16. 3. .20:25.. 

4. 125 : 225. 5. 144 : 156. 
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Find the ratio of 

6. 2 yards and 2 feet. 

7. One acre and 1760 sq. yards. 

One mile and 440 yards. 

Whwh ne es and 6 decimetres. 

Which of the ratio is greater 

30 - 3 : 4 or 8 : 9 ii * . * _ r o 

12. IS : 20 or 11 : 16. 5-6 3 

Form the ratio compounded of the ratio 

2d - 5: 6, 8 ; 9, 12 ; 15. 

Fmd the triplicate ratio of 9 ; 8 
£. in f ^ triplicate ratio of 6 ' 7 

L?UW SUb ;, dUpIicate ratio of 81 : M4. 

e ratio ? IS 16 an * eceden t if 24 be the consequent 


4 . 


1 4 

15 . 

16 . 
17 


\ / 1 ’ **-V4 ( 

and | the ratio ? 


and 4 the ratio fa the consequent if 13 5 be the antecedent 
to a' U 0f S “<* of B, find the ratio of ^ 

39S| mitafmnf hours and°thr°n. trainS ' T °i which goes 
hours. 5 and otber goes 262-^ miles in 8| 

that A : 5—7 ^SandL?-^^ C ' 1/ f r |,. of the smne kind such 
4 and C, * ~ 9 * Fund the ratio between 

hat ^ : 5=5^ . ian ^ti e s ^4, 5 C, 5 are of the same kind such 
atmpat.veen i and ^ ® 

r iakes a profit of 1^*1 O^wh ° f 5 S ' 3 ' vvhen A makes Rs. 2 ; C 
rofit of R S . 5 when ' C w” ^ makes Rs - 9 a ”d D makes a 
R, C and D. makes Rs. 4 ; compare the profits of 

ace of of 4 : 5 and the differ- 

nee of their cubesTs^gJ 6 . find^tV rah0 u f 3 : 5 and tke di ^r- 
25. • Three ml ’ bnd the members. 

um of their squa es Js^n ” tke , ratio of 3 ; 6 : 5 and the 
?6. The sum of tr ff ' number*. 

:• t»nd their ratio. J numbers is. 36 and their difference 
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r j xl' *^. 0 ^ one num ^ )er eQual to ’075 of another number ; 
find the ratio. ^ 

28. Two numbers are in the ratio of 3 : 5 but when they 
are ^ ^ their ratio is 5 : 7, find the numbers. 

A greyhound, pursues a hare and takes 5 leaps for' 
every 6 leaps of the hare, but 4 leaps of the hound are equal to 
5 of the hare ; compare the rates of hound and hare. 

30. Find the continued ratios between A, B,C, D if A 
and B are in the ratio 1:2 ; B and C are in the ratio 3 : 4 and 
C and D are in the ratio 5:6; also find the ratio between A 
and D. 


U PROPORTION 


t0. Compare the following ratios 12 : 16 ana 18 : 24. 

12:16®1J-|, 
and 18 : 24-J|-|. 

We find that the two ratios are equal; this equality ol 
two ratios is named proportion. • 

Def. Four quantities are said to be in proportion when 
the first bears to the second the same ratio as the third bears 
to the fourth. Thus, 12, 16 and 18, 24 are said to be in pro- 
portion since the ratio 12 : 16 is equal to the ratio 18 : 24. 

The proportion is expressed thus:— 

12: 16:: 18: 24 or H=l|. 

The first and the fourth terms are called the extremes 
and the second and the third are called the means. Here 12, 24 
are the extremes and 16, 18 the means. 

Note. Here 24 is also called the fourth proportional to 12, 16, 18. 


§11. When four quantities are in proportion, the product 
of the extremes is equal to the product of the means. 

Let 12, 15, 16, 20 be four quantities in proportion. - 
Jf-Jgor 12x20=15x16 1 

Hence any three terms in proportion being given the fourth 
may be determined by the formula proved above. 

Conversely. If the product of two quantities be equal to 
the product of the two others, the four are proportionals, 
making the factors of one product, the means and the factors 
• of the other the extremes. 
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§12* Three quantities are said to be in continued ^ pro- 
portion when the first bears to the second the same ratio as 
the second bears to the third. Thus 2, 4, 8 are in continued 
proportion since 2 : 4 : : 4 : 8. 

Note. In this case 8 is called the third ' proportional to 2 and 4 and 
4 is called the mean proportional between 2 and 8. 

Example 1. Find a fourth proportional to 6, 10 and 9. 

Sol. Let x-be the fourth proportional, then by definition 
6 : 10 : : 9 : x. 

v product of the extremes —product of the means 

6x=90 

or x— 15. Ans. 

Example 2. Find a third proportional to S and 12. ... 

Sol. Third proportional to 8, 12 means fourth propor- 
tional to 8, 12, 12. Let it be equal to x. 

We have therefore, 8 : 12 : : 12 : x. 

.*. 8x=144 or #=18. Ans, • 

Example 3. Find the mean proportional between 4 and 9 
Sol. Let * be the required mean proportional. 

We have therefore, 4 : x : : x : 9. 

# 2 — 36 

or x— 6. Ans. 

Note. It is clear that the mean proportional between two numbers 
s equal to the square root of their product. 

EXERCISE 92. 

Find the fourth proportional of 

1. 5, 6, 10. . 2. 8, 12, 6. 3. 6, 15, 12. 

Find the fourth proportional of : — 

4. 8,12. 5. 9,12. 6. 21,42. 

Find the mean proportional between 

7 * l2 > i47 * 8. 36, 81. 9. 64, 225. 

Find the value of x in the following proportions :~ 

10. 6 : 7 : : 3 : x 11. 12 : 18 : : x : 24. 

12. x: 19:: 9, 12. 
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Are the following proportions true ? 

« H V 1 §- 5 : 7 : : 8 : 9. 14, 16 : 8 : : 10 : 5. 

• A5. ' One man adds 3 seers of water to 21 seers of milk and 
another adds 4 seers of water to 27 seers of milk ; compare the 
amount of milk in the two mixtures. 

16 - Find the number which has to 40, the ratio of 3*75 
to 3 and ( b ) complete the proportion of which the first, second 
and fourth terms are 35 and 3|. ‘ 

17. If 3 men and 11 boys working together, can do 5 times 
as much work per hour as a man and a boy together, campare 
the work of a boy with that of a man. 

18. 270 sheep and 14 horses eat 101 acres of grass in 30 
days ; 155 sheep and 21 horses eat 185 acres of grass in 75 
days. Compare the amount eaten by a sheep and a horse in 
the same time. 

V 

19. Find x in 12 yds. : 4 yds. : : £9 : £x. 

20. Find x in 1*5 : 75 : : x lbs. : 3 lbs. 


§ 13. Simple Proportion or Rule of Three. 

When any three terms oTa proportion are given, we can 
find the fourth (Art. 10). This method of finding the fourth 
term is called the method of simple proportion or the Rule 
of Three. The modern tendency is to discourage the method 
of “Rule of Three" and to encourage the “unitary method.” But 
problems, which we have solved by the unitary method can 
very easily be solved by this method. A great mathematician 
thus writes : .... 

“The unitary method was originally introduced as a protest 
against the too mechanical method of the old ‘Rule of 
Three.’ It was contended that while by" the old method the 
pupil was merely taught to write down his three terms in 
certain places and then multiply or divide them by a fixed rule 
learnt by heart, by a new method he would be compelled to 
think out the step for himself, but as a matter of fact, the 
unitary method has tended to become even more mechanical 
than the old ‘rule of three’ and there is at the present time 
a reversion to the method of proportion." (J. T. Best.) 
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§ 14. Consider the following examples 

Example 1. The price of 8 chairs is Rs. 40, find the price 
of 15 chairs. 

Note. If the number of articles is increased the price will also 
be increased in the same ratio, therefore the ratio .of the two articles is 
equal to the ratio of the two corresponding prices. 

chairs chairs Rs. Rs. 

Hence 8 : 15 :: 40 : x, 

when x stands for the required answer. 

.-. 8#=Rs. 15x40, i.e , 600. 

or #=Rs. 75. Ans. 

This is an example of what is called the Direct Rule of 
Three. In this method the greater quantity requires the greater 
answer and the less quantity requires the less answer. 

Example 2. 20 men can do a piece of work in 10 days : 

in how many days could 25 men do the same work ? 

Note. Here we observe that an increase in the number of work- 
men corresponds to a decrease in the number of days and vice versa. 
Therefore the inverse ratio of the corresponding number of men is 
equal to the ratio of the corresponding number of days. 

Hence 25 men : 20 men : : 10 days : x, when # stands for 
the required number of days. 

25#— 20 x 10, i.e., 200 days. 

.*. x=8 days. Ans. 

This is an example of what is called the Inverse Rule of 
Three. In this method a greater number requires a less 
answer and less number requires a greater answer. 

§ 15. In every question of simple proportion or Rule of 
Three, two of the terms are of the same kind and the third 
term is of the kind as the required answer. And the second 
term is evidently greater or less than the first term according 
as the fourth term, i.e., the required answer, is greater or less 
than the third. 

Hence to arrange the terms in a question of Rule of Three 
we give the following rule : — 

Rule. Denote the answer by the letter x and put it down 
as the 4th term. Of the three given quantities, put down in 
the third place that which is of the same kind as the answer. 
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Next from the nature of the question 7 determine whether the 
answer will be greater or less than the third term . If the 
answer is greater, then put down in the 2nd place the greater 
of the two remaining quantities / but if the answer is less 
then put down in the 2nd place the smaller of the two remain- 
ing quantities. Having thus - arranged the terms, x i. e., the 
required answer is obtained by dividing the product of the 
2nd and 3rd terms by the first term. 

( 

Note. The first two terms in the proportion must be expressed by- 
numbers which measure them by the same unit. 

Example 3. If the third class railway fare for 1 10 miles 
is Re. 1 , 11 a. Qp., what is the fare for 350 miles ? 

Note. Here x is the required fare and hence Rs. 1. 11a. 6p. is put in 
the 3rd place. Now y the fare for 350 miles is greater than that for 
110 miles,.', we put in the second place 350 which is the greater of the 
two remaining quantities. 110 and 350, and hence in the 1st place we 
put the remaining quantity, 110. This is evidently a Direct Rule of 
Three and should be written thus 


Sol. miles miles Re. a. p. 

110 : 350 : : 1 11 6: * 
or 11 : 35 : : 1 11 6 : z 

Re. 1. 11a. Qp. X 35 Rs.60, 2 a.ep. 

11 ~ 11 


=Rs. 5. la. 6 p. Ans. 

Example 4 . 400 men have food enough to last 23 weeks 
if they are joined by 60 men, how long will the provisions 
last ? 

Note The number of men is increased Hrom 400 to 460. Putting 
x in the 4th place, evidently 23 must be put in the 3rd place. The 
required answer will be dearly less than 23, since when the number, 
increases, the food must, last for a shorter period and therefore we 
put 400 in the 2nd place and 460 in the first place. This is, therefore, 
the inverse Rule of Three and should.be written thus:- 

Sol. Men men wks. wks. 

460 : 400 : : 23 : * 



400x23 
X ~~ 460 


=20 weeks. 


Ans. 


Note. The above Examples show how very easily we can solve the 

questions of Unitary Method by Rule of Three. 
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EXERCISE (Repetition) 

Students should do the question in Exercise 87 and 88 
by the Rule of Three. . 

§16. Compound Proportion or Double Rule of Three. 

Complex problems which require two or more applications 
of the Rule of Three can be solved by a short method known 

as the Double Rule of Three. 


Example 1. If 10' masons can build a wall 50 ft. long in 
25 days of 8 hours each, in how many days of 6 hours each 
will 15 masons build a wall 36 ft. long ? 

Now consider the following points : — 


1. First wall, 10 masons^ are working. Second wall, 15 
masons are working. 

less days are required. (Inverse proportion) 
■ 2. First wall is 50 ft. long. Second wall is 36 ft. long. 

less days are required. (Direct proportion) 

3. First wall, work 8 hrs. a day. Second wall, work 6 
hrs. a day. .*. more days are required. (Inverse proportion) 
The solution will be arranged as follows : — 


Mason 15 : 10 i 

Length 50 : 36 > : : 25 days : No. of days required. 

Hours 6:8) • 


days 


required— 


10x36x8x25 

15x50x6 


Ans. 


Such statement of the question in which two more 
applications of the Rule of Three are involved is called Com- 
pound Proportion or Double Rule of Three. 


Example 2. If 15 men can dig a trench 15 yards long, 
9 ft. broad and 5 ft. deep in 12 days of 8 hours each, in how 
many days will 24 men dig a trench 25 yards long, 6 ft. broad 
and 9 ft, deep working 6 hours a day ? 

Note that : — 

1. First trench, 15 men are working ; second trench 24 
men are working 

'• less days are required (Inverse proportion). 
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2. Firt trench 15 yds. long ; second trench, 25 yds. long. 
. . more days are required (Direct proportion). 

3. First trench, 9 ft. wide ; second trench, 6 ft. wide 

. . less days are required (Direct proportion). 

4. First trench, 5 ft. deep ; second trench 9 ft. deep 

. . more days are required (Direct proportion). 

3. First trench, work 8 hours a day ; second trench 
work 6 hours a day 


the following 


more days are required (Inverse'proportion). Hence 


Sul. Men 

24 : 

151 

Length 

15 : 

25 1 

Breadth 

9 : 

6 

Depth 

5 : 

9 I 

Hours 

6 : 

8J 

.*. No of days 

_15 

* X 25 
24x: 


12 days : No. of days required 


-=20. Ans. 


The examples solved above give us the following rule .— 

Rule. Denote the required answer by x and put it in the 
4th place. The quantity which is of the satne kind as the 
requirea answer should then be put in the 3rd place. Then 
take any pair of the .quantities of the same kind and arrange 
these terms, comparing with the 3rd term, as in-, a separate 
question on the Rule of Three. Similarly all pairs ef quantities 
of the sam'e kind are to be arranged. Then the required 
answer is obtained' by dividing the product of all the terms in 
the 2nd and 3rd places by the product of all the terms in the 
first place. 

(|£|^§ 17. There is another method of arranging, the several 
terms in a question of Rule of Three or Double Rule of - three 
and students- will find that in most cases, this method is not 
piily simpler and mo're' convenient but it saves much time 
also, though for some reason or other, modern writers 
generally neglect to explain the method. We however, .take 
the liberty of clearly explaining the method with illustrations. 

In every question, we should find out the causes and the 
effects produced by. these causes. Assuming as an axiom that 
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effects have the same relation or ratio to each other as the 
causes which produce them, it is evident that in any two causes 
of the same kind we shall have the following proportion : — 


First cause : second cause : : first effect : second effect 
and then as explained in Art. 10, we can find any one term if 
the three others are given. 


§18. We may denote the required term or quantity by x 
which must be considered as and treated in the same way as 
any other number. This x may occupy any place in the pro- 
portion either by itself or . as one of the factors with other 
given numbers as shown in the following examples : — 

/Example 1. If 15 men can reap a field of 12 acres in 
Certain time, how many acres will 10 men reap in the same 
jrhe ? 


Sol. Here 

and 


15 men 

10 men 
12 acres 


j- are 

I' .. 


the first and second causes. 


>> n 


effects. 


x acres 


A 15 men : 10 men : : 12 acres : x acres, 
and^ A^ 15x^=10x12, - 

whence acres. Acs. 

15 



Example 2. If the three penny loaf weighs 4 oz., when 
'heat is 10s. a bushel, what should be the price of wheat when 
re two-penny loaf weighs 6 oz. ? 

Sol. In the former case, the price of 1 oz. is f d., 

In the latter „ ' „ „ „ „ „ is | d . 

A we have the following proportion : — 

1 d. : : : 10s. : x s., 


Afx*=!x 10. 

whence 10-^|=% o .==4|s. Ans. 

In these two examples, the causes are simple terms being 
dependent upon only one magnitude. 
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— r .6 3. If 8 men can do a piec^jf work in 15 days, 
how many days will 20 men take to do a piece of work twice 
as much as the former. 

Sol. Here the causes are to each other as 8x15 is to 
20 X A>'and the effects may be taken as 1 and 2, 

.*. 8x15 : 20 x# : : 1 : 2, 


whence 20 X x=8 X 15 x 2, 
. 8x15x2 


\V20 


: 12 days. Ans. 


example 4. If 10 c aim^ n- which fire 3 rounds in .5 
minutes, kill 270 men in 1^- hours,- how many cannon which 
fire 5 rounds in 6 minutes will kill 500 men in 1 hour, at the 
same rate ? 


Sol. In the former case f- round is fired in 1 min, and in 
the latter case f in I min. and hence in this case, 

the causes are lOxfxf and #X§Xl 

and the effects are 270 and 500 men, therefore, 


10x|X| : tfxfxl : : 270 : 500, 


whence #= 


10x3x3x500x6 


5x2x5x270 
=20 cannon. Ans. 

In the exercise given below, students will be JJ 7 ®? 
if they solve many of them if not all, by the metho p 

above. 


EXERCISE (Repetition). 


Students should do the question in Exercise 89jhy the 
method of the Double Rule of Three. 


CHAPTER XVIII 

MISCELLANEOUS PROPOSITIONS 

1. TIME AND WORK. 

§T. Suppose a field of grass is divided into 5 equal parts. 
If a man can reap it In 5 days . 
he will reap §■ of it in one day. 

Conversely , if he can reap |of it 

in one day he can reap the 

whole in 5 days. In solving the 

problems of time and work, these two fundamental laws 
always regulate our steps. 

EXERCISE (Oral) 

1. If A can do a piece of work in 10 days — 

(a) what part of it will he do in 1 day ? and 

(b) what part of it in 7 days ? 

2. If B can finish § part of work in one day, how long 
will he take to finish it ? 

3. If A can do a piece of work in 6 days aud B can do 
in 5 days — 

(a) what part of it will A do in one day ? 

(b) what part of it will A and B together do in one 

day ? 

(d) how long will they both take to do it ? 

4. A can build a wall in 10 days and B in 15 days ? 

(a) what part of it will A build in one day ? 

(5) what part of it will B build in one day ? 

(c) what part of it will both build in one day ? 

(d) how long will they both take to build it ? 


§2. Some, solved examples. 

Example 1 . A can do a piece of work in -8 days and 
B can do it in 12 days ; how long will both working together 
take to do it ? 
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Sol, */ A can do the work in 8 days, 

A can do § part of it in 1 day ; 

V B can do the work in 12 days, 

B can do part of it in one day, 

**• A and B together can do (g+x^) part of it in one day 

or . ” _ ih „ „ in one ‘day 

A and B together can do the whole work in ?■£. days, 

H.e., 4| days. Ans. 

. Example 2. A can finish of a work in 15 days and B 
can finish the remaining work in 10 days. In what time can 
A and B together do the same work ? 

Sol. ( i ) Y A can do § of the work in 15 days, 

A can do of the work in 1 day. 

Remaining work— 1 — § =§. 

( U ) v B can do § of the work in 10 days 

Bcando|x^=xK of the work in one day. 
A and B together can do xtj+iV 

ix., ^ of the work in one day. 
.’. they together can do the work in 8 ^. or Ilf days. Ans. 

■ Example 3. A and B together can finish a piece Of work 
in 9§ days which A alone can finish in 24 days ; how long 
will it take B alone . to do it ? 

Sol. v A and B can do the work in 9§ or days 
they can do -£g of the work in one day. 

But A alone can do of it in one day, 

.-. B alone can do or of it in one day. 

.\ B can do the whole work in 16 days. Ans. 
Example 4. A and B can do a certain piece of work in 
18 days, B and C can do it in 12 days and C and A can do it 
in 24 days. How long would each take separately to do it ? 
Sol, A and B can do ^g- of the work in one day, 

B and C „ „ „ „ in one day, 

C and A „ „ g* „ „ in one day, 

A, B, C can do T Vf i+ ?t of the work in 2 da y s - 
A, B. C can do ff x J or of the work in 1 day. 

But A and B can do of the work in one day, 

C can do j 1 ^— T V or tIt of the work in one day ‘ 

@ can do the whole work in 28f days. 

Similarly A can do the whole work in 144 days. • Ans. 
and B can do the whole work in 20f days. 
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Example 5. Mohan can do a piece of work in 20 days 
and Sohan can do it in 25 days ; after working at it together 
for 5 days, Mohan leaves off; how long will Sohan take to do 
the remaining work? 

Sol. Mohan can do of the work in 1 day and 

Sohan can do of the work in 1 day. 

both can do 50 + 55 or Too of the work in 1 da Y- 
x 5 or of the work in 5 days. 

Now at this stage Mohan leaves off. Therefore the re- 
maining work 1 — ^ i.e., will be done by Sohan. 

Sohan will do ^ of the work in 25 x|^ days. 

i.e., I 5 , or in 13| days. Ans. 

Example 6. A can do a piece of work in 33^ daj^s and B 
in 20 days ; 4 days before the work was actually completed A 
is called off. In how many days will the work be completed ? 

Sol. Since A is called oil 4 days before the work is 
actually completed, therefore B worked alone for 4 days. 

V B’s work for 4 days=^j or |. 

.-. remaining work £ was done by A and B jointly. 

A and B jointly can do joS+^o or °* ^ ie WOf k in 
one day, 

A and B jointly can do the whole work in days, 

„ ■ ,, „ | of the work in 

or 10 days. 

the work was completed in 104-4=14 days. Ans. 

Example 7. A, B and C can do a piece of work in 12, 15 
20 days respectively. They work at it together, but B and C 
are called off 2 and 1 day respectively before the completion of 
the work. In what time was the work finished ? 

Sol. v A, B, C can do -j-jtA- to = wor k in 
one day ~ 


A, B, C can finish it in 5 days, 
v B is called off 2 days' before.-.-the completion. of the work 
and C is „ 1 day „ „ 

.-. A worked for 2 days and C for 1 day after B was 
called off. 

M's 2 days' work and C's 1 day's work=£+^=^3 i.e., the 
rem. work 1 — or is completed by all the three men. 

Since they can complete the work in 5 days 
.-. of the work was done in 5x|§=^ days. 

/. the work was completed in 2 4-^ =5^. days. Ans. 
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Example 8- A and B together can do a piece of work in 
15 days, A worked for 8 days and the remaining work was 
completed by B in 29 days. In what time could each alone do 
the work ? 

Sol. Since A worked for 8 days and the remaining work 
was completed by B in 29 days, it is evident that if they both 
together work for S days then the the remaining work can be 
finished by B in 21 days. 

A and B together can do ^ of the work in 8 days, 

.*.* the remaining work can be done by B in 21 days 
Y B can do -x 5 x 2 T of the work in one day 
B can do the whole work in 45 days, 

A can do xp“4R~3 2 ^°f the work in one day. 

A can do the whole work in 222 days. 

Hence 22| and 45 days. Ans. 

Example 9. A and B can do a piece of work in 12 days, 
B and C together in 18 days. After A has been working at 
it for 4 days and B for 6 days, C finished it in 17 days. In how 
many days could each do the work by himself ? 

Sol. Since A alone worked for 4 days, B for 6 days ' and 
C for 17 days, therefore let A and B together work for 4 days, 
B and C together for 2 days and C alone for 15 days. Both 
the statements mean the same thing. 

The work of A and B for 4 days— 1- 
The work of B and C for 2 days=-|- 

the work of C alone for 15 days— 1 — (£+-!)=§. 

,\ the ■work of C for 1 day=f 
.*. C can do the work in 27 days. 

Since B and C can do of the work in 1 day. 

.-. B can do xs~ 27 > *• ft °f the work in 1 day. 

.* . B can do the work in 54 days. e . v 
Similarly A can do the work in 15? days. ^ 

Hence 15f , 54, 27 days. Ans. ^ 

EXERCISE 93.-— — 

1. A can do a piece of work in 10 days and B can do it 
•in 15 days ; how long would they take to do it ? 

2. A can do a piece of work in 8 days ; B can do it in 
10 days and C can do it in 20 days. In what time will they do 
it, all working together ? 
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3. A and B together can finish a piece of work in 2( 
days which A alone can finish in 30 days ; what time will it \ 
take B alone to finish it ? $ 

^ 4. A can do a piece of work in 15 days and# can do § of 

the same work in 15 days ; how long will they take to do it if 
they work together ? 

5. A can do § of the work in 9 days and B can do f of 
the work in 15 days ; how long will they both working to- 
gether take to do it ? . 

A- — 6. A and B can do a piece of work in 15 days, B and C in 

20 days, C and A in 30 days ; in what time can they do it, all 

working together ? 

7. A and B can do a piece of work in 4§ days ; B and C 

in days; C and A in 4| days ; in what time can each do it 

"working separately ? 

S. A and B together can do a piece of work in 21 days, 
they both worked at it for 4 days and the remaining work 
was completed by C alone in 34 days. In what time would C 
alone do the whole work ? 

j 9. A and B can do a piece of work in 18 and 24 days 
respectively ; they worked at it together for S days and then 
B fell ill ; in what time will A alone finish the remaining 
work ? 

10. A can do a piece of work in 20 days, he works at it 
•^y^or 5 days and then B finishes it in 9 days. In whaXtime can q 

A and B together do it ? 

11. A can do a piece of work in 20 days and B in 30 days; ^ 

! * A worked at it for 5 days and then B finished it with the assis- J 

tance of C in 15 days. In what time can C alone finish the ■ = - 
' *^Avhole work ? 

{ ~ finishes T 3 0 of a work in 6 days and then finishes { 

i v the remaining with the assistance of Peter in 6 days. In what * 
__time can Peter alone finish the same work ? 




M?;p 


13. A and B can do a piece of work in 25 and 30 days res- 
pectively. A and B work at it together for 10 days and then C 

joins them and the remaining work is finished in 2 days. How 
long will it take C alone to do the whole work ? 

14, A .can do a piece of work in 24 days and B in 30 days, 
worked for 6 days and then B also joined him. In how 

many days will the whole work be completed ? 
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— 15. A, B and C can finish a piece of work in 10, 12 and 15 
days respectively. ' If B stops after 2 days, how long will it 
take A and C to finish the remaining work ? 

* 16. A can do § of the work in 15 days and B | of the 
work in 12 days ; A and B work at it together for 8 days and 
then C finishes it in 14 days. In what time would C alone do 
the whole work ? 

17. A can finish a piece of work in 6 days and B in 9 days; 
they work at it- together, but A is called off 4 days before the 
work is actually completed ; find in what time the work was ; 
finished. 

» 18. A, B and C can complete a piece of work in 8, 12 and 

16 days respectively ; the}' work at it together but* B and C 
are called off 2 days and 3 days respectively before the work is 
actually completed. In what time was the work finished ?- 

19. A, B and C can do a piece of work in 12, 18 and 24 
days respectively ; they work at it together ; A stops the work 
after 4 days and B is called off 2 days before the work is 
finished. In what time was the work finished ? 

F 20. A, B and C can finish a piece of work in 20, 30 
and 40 days respectively. They work at it together, but B and 
C are called off 4 and 5 days before the completion of the work. 
$n what time was the work finished ? 

^ 21. A and B together can mow a field in 24 days. A - 
works at it for 6 days and then B 1 finishes it in 33 days. In 
what time could each mow it ? 

r- 22. A and B can finish a piece of work in 28 days, A works 
at it for 10| days and. then B finishes it in 35| days. In what 
time could each do it ? -w 

23. A and B can finish a piece of work in 18 days, and B 
and C in 24 days, A works at it for 6 days and then B for 8 
daj's and then C finishes it in 23 days. In what time could 
each do it ? 

24. A and B can finish a piece of work in 1 1|- days, B and 
_.C in . 1.3 days ; A works at it for 4 days and B for 5 days and 
/then C finishes it in 18 days. In what time could each do it . y 

25. A and B together can do a piece of work in 12 days ; 

A works as much in 10 days, as B in 15 days ; in what tune 
could each do it ? 
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26. A and B together can to a piece of work in 25 days ; 
A does as much work in 15 days as B in 20 days ; in what 
time can each do it ? 

27. A, B and C together can do a piece of work in 10 
days ; °B and C together work thrice as much as A , and A and 
B together work 4 times as much as C. In what time can 
each alone do it ?[Hini. 5-}-C=3A.] 

28. A, B and C together can finish a piece of work in-12 
days; A and C together work twice as much as B ; A and B 
together work thrice as much as C. In what time could each 
do it separately ? 

29. A works as much in 2 days as B in 3 days and B 
works as much in 4 days as C in 5 days ; in what time will A , 

B and C working together finish the work if A alone can finish 
it in 11 days ? , 

• 30. Paik^sh works as much in 3 days as Raj in 4 days and 
Raj works as much in 6 days as Paul in 5 days ; in what time 
;an Paul and Raj do it working together, if Parkash can finish 
t in 18 days ? ^ 

V. 31. 20 men can complete a piece of work in 10 days, but 

ifter every 4 days 5 men are called off, in what time will the 
vork be finished ? 

32. ’ 3 men and 4 boys finish a piece of work in 7 days 
tnd 2 men and 3 boys in 10 days ; compare the rates of work- 
ng of a man and a boy. 

33. A can do a piece of work in 25 days, B in 20 days and 
7 in 24 days. They three work together for 2 days and then 
1 and B leave ; but C continues, and after 8| days is rejoined 
>y A, who brings D along with him and these three finish 
he remainder of the work in 3 days. In what time would D 
lone have done the whole work ? 

34. A can do a piece of work in 3 days ; B can do three 

imes the work in 8 days and C 5 times the work in 12 days, 
n what time will they do it together, supposing them to 
/ork at the rate of 9 hours a day ? - 

35. A and B can dp a piece of work in 10 days, B and C 
a 15 days, and C and A in 20 days. They all work at.it for 6 
ays ; then A leaves and B and C go on together for’\4 days 
tore. If B Then leaves, how long wall C take to complete the 
emaining work ? 



XVIII 3 TIME AND WORK 303 

. •• S6 - ; Fotir Then* working; together all day, can finish a piece 
of work in 11 days ; but two of ** them having other engage-' 
ments can work only one half-time and quarter time respec- 
tively. How long will it take them ,to complete the work ? 

37. Six men and 5 boys can do a piece of w’ork in 7 
days ; they work at it till they have completed | of it ; then 
tvyo of the men leave and two more boys come in. How long 
will the work be in hand if a boy does half as much' work as 
a man ? 

38. Some men and boys can do a piece of work in 20 days; 
if twice the number of boys more be added the work is fiinished 
in 12 days : in what time could the original number of boys do 
the work ? 

39. 12 men and 15 women can do a piece of work in 20 
days ; if 10 more women be added the work is finished in 5 days 
before the stipulated time. In what time could a man and a 
woman separately do the work ? 

40. If 8 men and 12 boys can finish a piece of work in 12 
days ; in what time will 40 men and 45 boys finish anothei 
piece of work 3 times as great, supposing that 16 men can do 
as much work in 8 hrs. as 12 boys in 24 hrs. ? 

41. Five men undertook to complete a piece of work in 

48 days, working 8 hours a day.' One stopped working at the 
end of 12 days and a second at tlie end of 15 days. The others 
then agreed to work 9 hours a day. By what percentage (to 
the nearest unit, must they increase their rate of working tq 
finish within the specified time ? . 

II. WORK AND WAGES 

§3. Consider .the following example 

Example 1. A can do a piece of work in 15 days and B 
in 20 days. They finished the work with the assistance of C 
■ in 5 days and got Rs. 45 as their wages : find the share of each* 

Sol. A did in 5 days | of the work. 

B did J >> >> . 

C did „ „ .l-(Hi)=i ofthework , 

Since A, B, C did in 5 days b & of the work repec- • 
tively. • 

.■ H’s share— -Rs. 45x ' 3 =Hs 15 
B’s share=Rs. 45xJ=Rs. 11, 4a. 

C’s share =Rs. 45x-^=Rs. 18, 12 a. 


J Ans. 
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women and 16 children, whose weekly wages amount to 
R$. -204 ; what will be the yearly wages of 27 men, 40 women 
and 15 children ? 

6. If 5 men with 7 boys can earn £ 5, 2s. in 6 days and 2 
men with 3 boys can earn £ 1, 8s. in 4 days ; in what time will 
7 men with 6 boys earn £ 30 ? 

7. If 3 men with 4 boys earn Rs. 58 in 8 days, and 2 men 
with 3 boys earn Rs. 40 in the same time ; in what time will 
6 men and 7 boys earn Rs. 210 ? 


III. PIPES AND CISTERNS 

§4. Consider the following examples : — 

Example 1. A ve .sel can bj filled by one pipe A in 10 
minutes, by a secc nd B in 15 minutes ; it can be emptied by a 
waste pipe C in 9 minutes ; in what time will the vessel be 
filled if all the three were turned on at once ? 

Sol. 4 and £ fill (to+ts^ or s°^ the vessel in 1 min. 
and C can empty 7 of the vessel in 1 min. 

when all the pipes are turned on £r— A or A- 0 f the 
vessel will be filled by A, B, C in 1 minute. 

A and B will fill the vessel in 18 minutes. Ans. 

Example 2. Three, pipes A, B and C cun fill a cistern in 
15, 20 and 30 minutes respectively. They were all turned on 
at the ;ame time after 5 minutes the first two' pipes were turned 
off. In what time will the cistern be filled ? 

Sol. A, B and C can fill T 2 1 (J+#<j) or iu of the cistern 

in 1 minute. 

A, B and C filled / 0 X5 or § of the cistern in 5 min. 

Now A and B are turned off . 

p— § or l of the cistern will be filled by C . 
c will fid i of the cistern in 30 x £ or 7-| minutes, 
the cistern will be filled in 7-1+5 6r L 12^- mm. Ans. 

Example 3. Two pipes A and B can fill a cistern in 6 
and 8 minutes respective^. If they are turned . on alternate y 
tor one minute each, how long will it take the cistern to fcU 
Sol. A can fill £ of the cistern in one minute ; msrfiio 
B can fill i’of the cistern in one minute'. Ji Hrv 
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6. A cistern can be filled by two pipes in 5£- hours and 
4|- hours respectively and emptied by an escape pipe in 2\ hours. 
If all the three' pipes are turned -on and the cistern is half 
full, what time will elapse before the cistern is emptied ? 

. . 7 - A cistern can be filled by 3 pipes in 30, -40 and 6.0 
minutes respectively and emptied by an escape pipe in half an 
hour.. The three pipes are turned on at noon but 'the escape 
p : pe is at the same time accidentally left open and not closed 
for a quarter of an hour. At what time will the cistern be full ? 

8. A cistern can be filled by two pipes in 8 and 12 hours 
respectively and fjmptied by a third in 24 hours. The first two 
were opened at 7 a. m., and the waste pipe was opened by a 
bo}' at S a. m. At what time will the cistern be full ? 

9. A cistern can be filled by two pipes in 4 hour and 6 
hours respectively and emptied by a waste pipe in 2 hours. If 
the cistern be half full and the pipes were all turned on at the 
same moment, when will the cistern be emptied ? 

10. Two pipes can fill a cistern in 3 and 4 hours respec- 
tivefy and a waste pipe can empty it in one hour. If the .first 
be opened at one, the second at two and the third at three 
o'clock^ at what time will the cistern be emptied ? 

11. Two pipes which can fill a cistern in 20 minutes and 
30 minutes respectively were turned on at the same moment. 
After some time the first pipe was turned off and the cistern 
was then -filled in 20 minutes more. When was the first pipe 
turned off ? 

i 12. A cistern can be filled by two pipes in 30 and 40 - 
minutes respectively. Both the pipes were turned on at the 
same moment, but alter some time the first. was turned. off and 
the cistern was filled in 10 minutes more. How long after the^ 
pipes have been turned on the first one was turned off ? \ 

i.Z Two pipes can fill a cistern in 10 and 12 minutes res-s 
pectively. . If they are kept open successive^ for one minute 
each, how soon will the cistern be filled ? 

14. A can fill a cistern in 15 minutes and B in 20 minutes 
and C can empty it in 10 minutes. If they are kept open succes 
sively for one minute each, how soon will the cistern be filled ? 

15, A cistern has three pipes, A, B and C. A and B can 

fill it in 12 and 15 minutes respectively and C can empty it in 
10 minutes. If the three pipes are kept open alternately for 
one minute each, how soon wifi the cistern be filled ? r 
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method 6 ShaI1 S ° We S ° me exam P Ies to illustrate Jhis 

Example 1. T w o persons w ho live in ‘different towns'W 1 
miles apait started to meet each other at 10 a. m. One walfeiS riI 
at the rate of 3J miles an hour, and the other at 41 hiiles 

an hour. When will they meet and ho w many miles will each 
walk ? * mi 


Sol. 


40 miles 


41- miles 


miles 


: do id ,7 

‘OIMj 


Since they are walking in opposite directions their relative^! 
speed would be 3|~f4^ i. e., S miles.per hour. : 

time required to walk 40 miles=40-bS— 5 hours. 

Hence they will meet at 10-4-5= 15 or 3 P. m. ; | iuU 

l Airsphd 

J si il 

Example 2. A policeman goes after a thief who/i^WG^ 
yards before him. When and where will the . policeman f'yaich 
the thief when they run at the rates of and 6 
hour respectively ? 


One man had walked 3J •>< 5= 17% miles 

and the other man had walked 4|x5=22X miles 


oi •rood I 


l UTS 




Sol. Policeman 


Thief 


Siu 

biiiovv docci 


- vj a rhnoi 

j j -S toot 

- — - - —— Jog 

- 176 yards.- . W. JTirn 

[a) Since they run in the same direction therefore rfelativhbA 
speed of the. policeman would be 6^-- 6, i.e., | mile or 88CPyd!3. Tiffr 
per hour. " ' 001 

880 yds. he walks in 60 minutes. 

1 yd. „ - „ „ minutes, 

176 yd. „ „ „ 176=12 minutes. • ;r 

• the time read, to overtake the thief —12 min. Ams. 

’ * ■ . . it-mnsh 

(2) The distance from the starting point : f .- 

— 6|x|-§ mil'es . rrV fr * 0 " ..^r CT 

X ^ mile— 1 mile 528 yds.. Ans/ - j 

Example 3. If I walk at the rate of . 4 miles afifHduig 1 ,J 
each my destination 30 minutes too late ; If I -walk at- the- 'rate 
f 5 miles an hour 1 reach 30 minutes too soon. HowTapspes 
ly destination ? • . .v^c.auiu 
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But in 45 sec. the sound travels 1100x45 ft. 

•*. in ll£ min. the man travels= 11 00x45 ft " 

•‘•in 1 „ „ „ = 1100 x 45 x A ft. 

.-.in 1 hour „ „ =1100x45x^x60 ft. 

__ 1100x45x4x6 0 
~45 x3"xT 760~ mi eS 
=50 miles Ans. 

Example 7. The distance from P to Q is 24 miles 6 
miles of which is up-hill; 6 miles level and 12 miles down-hill • 
find the difference between the time in which a person would 
walk from P to Q and the time in which he will come back 
again, supposing his pace up-hill to be 3 miles, down hill 6 
miles and on level 4 miles per hour. 

Sol. From P to Q the distance is 6 miles up-hill, 6 miles 
level and 12 miles down hill 

.•. whole time taken= (|+f +- b-) hrs.=5|-hrs. 

Also from Q to P the distance is 12 miles up-hill, 6 miles 
level and 6 miles down-hill. 

whole time taken =(-\ 3 -ff-f-§) hrs.=6| hrs. 

Hence the diff.==6|— 5|==1 hr. Ans. 

Example 8. A and B start at the same time from L .and 
M to go to M and L, a distance of 42 miles at the rates of 4 
miles and 3 miles respectively. They meet at N', : then go to 
M and L and return immediately and meet again at D. Find 
the distance DN. 

Sol. D N 

L | , | M 

When A and B meet at N for the first time; they 'have 
together travelled 42 miles and when they meet at D for t he 
second time they have together travelled 42x3 i. e., 126 miles 
The distance travelled by A when he meets at N for the first 
time~LN. 


LN -- 


4+3 


X42= 


:^x 42=24 miles. 


Again, the distance travelled by B when he meets at D for 
the second time—MLA-LD 

M£4-TD=126xf =54 miles 

LD=54—LM miles . ' ■' 

=54— 42=12 miles . ’ 

DN —24— 12= 12 miles Ans. 


• 0 
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EXERCISE 96. 

1. A man walks at the rate of 2f~ miles aft- hour ;Jfo V v 

long will he take to walk 605 yards ? & P ty' 

2. The velocity of a train is 35 miles an hour ; find 

velocity per second. 

3. Two persons living in different towns 32 miles apart 

started at I p.m to see each other at the rate of 3|- and 41 
miles per hour respectively. When will they meet and how- 
many miles will each then walk ? - ;; J 

4. Two men started from a place P at the rate of 2 1 and 
2f miles an hour. How many miles will they be apart after 5 
hours (i) If they walk in -opposite directions ; («) if they walk 
in the same direction ? 

5. Two gentlemen start from Lahore at the same time 
at the rate of 3| and 4\ miles an hour. When will they be 
21 miles apart, supposing ( i ). they walk in the same direction 
(ii) in opposite directions ? 

$ 6. Two persons A and B start from a place P. A starts 

at 7 a m. and goes at the rate of 3f miles an hour and B at 
, 8 a.m. at the rate of 4 miles an hour. At what time will B 
overtake him and how far will he then be from the starting 
place ?■ ~ 

7. Two persons A and B start from Lahore and Amritsar 
respectively. A goes at the rate of 31 miles and B at the rate 
of 3f miles an hour. If they meet each other after Ilnurs, 
find the distance between Lahore and Amritsar. 

8. Two persons set out from Jullundur and Ludhiana 
respectively. One goes at the rate of 31 miles and the other 
at the rate of 3f miles an hour. They meet each other after 

hours. Find the distance between the'Two cities. 

9. A who travels 31 miles an hour starts 21 hours before 
B who goes the same road at 41 miles an hour f where will B 
overtake A ? 

^ 10. A policeman goes ,ftcr a thief who Ins 103 yards 

start ; if the policeman runs one mile in six minutes and the 
thief in 10 minutes, how far will the thief have gone before 
he is overtaken ? C\ r 

11. A thief who had escaped at’7.?p.M. was followed bv a 
policeman at 9 p.m. at the rate of 6 miles an hour. At what 
• time will the policeman overtake him, supposing the thief runs 
.-at 41 miles, an hour ? 

' r 

> \ 
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12. ' A policeman runs after a thief who has 3^ miles’ 
start , if the policeman runs at the rate of 3^ miles and the 
thief at the rate of 3| miles an hour, when will the policeman 
overtake him ? 

13. A man rides at the rate of 11 miles an hour but stops 
5 minutes to change horses at the end of every 7th mile ; how 
long will he take to go a distance of 94 miles ? 

14. A student walks to school at the rate of 2| miles an / 
hour and reaches 6 minutes too late. Next day he increases A 
his speed by 2 miles an hour and then reaches there 10 minutes 
too soon. Find the distance of the school from his home. 

,15. I start to walk to a certain place at the rate of 4 
miles an hour and reach there 15 minutes too late. -'When I ~ 
increase my speed b}' 1 mile per hour, I reach there 30 minutes 
too soon. Find the distance of the place. 

15. A man travelled 20 miles. in 4 hours 10 minutes. He 
travelled some way on foot and some way on coach at 3 and 8 
miles per hour respectively. How far did he travel on coach ? 

17. A person walks from A to B at the rate of 3 miles • 
an hour and after transacting some business which occupies 
him an hour, returns to A by tramtvay at the rate of 5 
miles an hour. He then finds that hfe has b.een absent for 2 
hours 20 minutes. Find the distance from A to B. 

18. A hare makes 5 leaps in the same time in which a ' 
log makes 4, but 2 leaps of the dog covpr as much distance 
as 3 leaps of the hare. How many leaps will the dog have 
to make before catching the hare, .-supposing the hare to .have ^ 

a start of 100 leaps ? v 

19. A hare makes 4 leaps in the same time in which a " 
dog makes 3, but 2 leaps of the dog cover as much distance 
as 3 of the hare. How many leaps will the dog have to make 
before catching the hare, supposing the hare to have a start 

of 90 leaps ? - - 

20. A hare sees a dog llOyar^ away from him and 
starts off in the opposite direction. at the rate of 10 miles per 
hour. A minute later, the dog sees the hare too and pursues 
him at the rate of 14 miles an hour. When will- the dog over- .. 

take the hare ? . , r . ’• 

21. A person went from A to B, at the rate of 4 miles - , 

an hour and came back at the rate of 3 miles an hour. It took 
him 12 hours ; find the distance from A. to B. 






atv 




-nS 

* ^xS§0^\ 


a. V, 


fro^ q Vvo^ s ’ -o a tvA ^ Poo*^ -wito- °" tv '" A v to °- * x t 0 to. 

^ 9 A a ' 3 S^ v *» <V 

* ApV S>t ,,-n A. _„<je ^ ^re * -~r\ B S to B -'\C^ eS 


XPffXT ss * ».«s*fe, ?»£®. 


r ue } s _fnutes ^ te ^d B al , to 5 °do^ t 


tViO 


j. 


aO- 


»e,B *£«el* 


iate 


iW T?<> ^ " oi^ ^tte ^ 
+YveY ^ d J. tk® S , w rtVft6- 


a- 




tf*3L£g at a V T bee* ^ o ^ seco^out • 

•&&&*'* 

■A' 10 :'!. ! . J Ka^e te t,«\»g a Lc* ^ ,„aotit'0 


v"*-' *&&*$£*» ** 


\tv 


4^..-:-^.- s «; ,,. o 

»*€£*<: «■ «s» 1 r«£ - ,*» » 

* * n * 30 ^ *£& 

Jve ft t l? t^atice P £ V. f 5 




rxPvS-^ 

tfV^.w.tO 


\ ftta V*^- 




6 ** 


\\es 


&* «**- w go V 5 *£***• 

..A itve U .t xntDO % -D atvd y -tpe. A Hry^V** 1 


Q 


a^A 


p to 5 '- 

1- rv 


tfc e 


tatc 


a 




,aCS ^et ^4 B ^e PQ u— fteS 


? a^VtoVVS-^.tlieV 


W- 


A » 


r-oec^ 


$ 


tVvo e t &te 




cA & 


%i^ 


a\CS 


aa c 


s» 


315 


XIX ] time and distance > 

reach their destinations, rutum immediately and again meet 
at S. Find the distance between R and 5. 

30. A starts from P and^oes towards Q at the rate of 
6 miles an hour. Two hours afterwards, B starts from P and 
going 10 miles per hour reaches Q 4 hours earlier than A. Find 
the distance between P and Q. 


II. TRAINS. 


§2. We shall solve some problems on Trains. 

Example 1. A train 176 yards long moves at the rate of ' 
40 miles an hour : how long will it take to pass a - certain 
telegraphic post ? 

Sol. First position Second position. 




In the first position, distance between the engine and the 
telegraphic post is zero, and in the second position . distance 
between the engine and the post is equal to the length of the 
train. It is clear, therefore, that in passi?ig a certain .post or a 
standing man the train is to move its own length. 


the required time= 


distance 

speed 



176 

40 x 1760. 



176 x 60 x 60 
40 X 1760 


or 9 sec. Ans. 


• Example 2. How long will a train 154 yards long,.; 
take to cross a bridge 176 yards long at the rate of 40 miles .• 

an hour ? j- 
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Sol. First position 


Second position. 



In the first position distance between the engine and the 
beginning of the bridge is zero. In the second position, the 
distance between the engine and the beginning of the bridge 
is equal to the sum of the lengths of the bridge and the train, 
i.e.y 176+154=330 yards. It is clear, therefore, that in crossing 
a bridge or a station the train is to move its own length plus 
the length of the bridge or the station. 

the required time = distance 4- speed 


330 

40x1760 


hrs. 


330x60x60 

40x1760 


or 16| sec. 


Ans. 


Example 3. Two trains 110 5'ards and SS yards long 
respectively are running in the same direction. The first 
runs at the rate of 20 miles an hour and the second at the 
rate of 25 miles an hour. How long will they takdi. to cross 
each other ? 

Sol. It is clear that the trains will cross each other when 
they have travelled a distance equal to the sum of thier 
lengths i. e., 110+88 or 198 yards. Since they are moving in 
the same direction, the relative speed=25— 20 or 5 miles per 
hour. 


time reqd 
198x60 


distance speed. 

:min. = l min. 21 sec. Ans. 


5x1760 

Kote. Had they run in opposite directions, the relative speed 
would have been 25+20 or 45 miles per hour and then they would have 
passed each other in 

198x60x60 
45 x 1760 ° r 9 S6C ’ 

Example 4. Two trains starting from the same station v 
and travelling in the opposite directions are 2274 miles apart 
in 3 hours 15 min. Had they been travelling in the same 
direction they would have been 324 miles apart in the same 
time ; find their speeds. 
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S01 ’ i ° f their rates per lir -— I- 5 --- 1 # or 70 miles, 

and the diff ,, —% 5 .— Mor 10 miles 

Hence the rate of the faster=(70+10)-f-2 or 40 miles ) 
and » » » slower=(70— 10 jT- 2 or 30 miles ! Ans - 

Example 5. Two trains start at the same time one 
from A to B and the other from B to A, at the rates of 30 
and 40 miles per hour respectively. When they crossed each 
other it was found that the faster train had travelled 50 miles 
more than the slower one. Find the distance between A and B, 

So 1. Ratio in the speeds of the trains=40 : 30 

=4 : 3. 


- 4 _ 3_1 
'T T“T* 


— | : |. 

But the real diff. is 50 miles. 


TO miles. 


Diff.: 

.-. distance=50x7 or 350 miles. Ans. 

Aliter. Difference in the speeds per hour= 

But the total diff. =50 miles/ 
v this difference is caused in 50T-10 or 5 hours 
.•* the distance between A and B=(40+30) x5 

=350 miles. Ans. 

Example 6. Two trains travelling in the opposite direc- 
tions pass each other in 8 seconds. But when they travel in 
the same direction at the same rates the man in the faster 
train passes the other in 31| sec. Find the lengths of the 
trains when their speeds are 25 and 20 miles respectively.. 

■ Sol. (i) When the trains travel in opposite directions, 
the distance travelled in one hour =25+20=45 miles. 

„ one sec. = 3 ^ mile 
„ 8 „ =+|on X 8 mile 

=*$fox8x 1760 yds. 

= 176 yds. 

It follows therefore, that the sum of the lengths of both 
the trains is 176 yds. 

{+') When the trains travel in the same direction, then 
the distance travelled in one hour =25— 20=5 miles. 
„ „ • „ . >> or + s ec.= 5 ^jt> mile - 

„ » 31^ sec-=^^ r0 X grades 

i+vX^X 1760=77 yds. 


i.e., the length of the slower - train 

.. faster ,, 




* 

=99 yds. 


77 yds. 
176-77=99 yds. 


Ans- 
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Example 7. A train starts from Lahore at 1-20 ?. M. and 
reaches Ludhiana at 5-50 P. M. A second train starts from 
Ludhiana at 1-50 p.m. and reaches Lahore at 7-10 P. M. Find 
the ratio in the speeds of the two trains. 

Sol. Time taken by the first train — 4 hrs. 30 min.=§ hrs. 
and ,, ,, „ second — 5 hrs. 20 mm.—\ G hrs. 

Ratio in their times— | : 

ratio in their speeds—.^ 6 : §=33 : 27. Ans. 

Example 8. A train after travelling 70 miles meets 'with 
an accident and then proceeds at § of its former speed and 
arrives, at its destination 35 min. too late. Had the accident 
happened 15 miles further on, it would have reached the desti- 
nation only 23 min. late. Find (a) the distance and ( b ) the 
speed of the train. 


A C D B 

Sol. (a) Let A be the starting place ,B the destination ; 
C is the place where the accident happened and D is the place 
15 miles off from C. 

Travelling at | of its original speed means that the train 
would take § of its usual time, i.e., ± of the usual time more. 

*.* the excess time taken to travel CB= 35 min. 
and „ „ „ „ DB—23 min. 

,, ,, ,. CD— 12 mm. 

12 min, is § of the usual time 
.*. usual time is 36 min. 

v in 36 min. the distance travelled is CD., i.e,, 15 miles 
.*• in 1 min. „ „ „ *5 m p es 

♦'* in 60 min. „ ,, „ 60 or 25 miles. 

i.e., the speed is 25 miles per hour. Ans. 

{b) v the excess time taken to travel CD =35 min. 

usual time=35x3=105 min. =|- hrs. 

the distance CB =25 x \ =L|£'miles. 

•*. whole distance=ip-f70 . = 113f miles. 
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EXERCISE 97. 

. 1. A train runs at the rate of 15 miles an hour ; find its 

speed per minute. ", • ' ' 

2. A train moves 176 yards in 9 seconds ; find its speed 
per hour. 

3. A train running at the rate of 20 miles an hour passes 
a certain telegraphic post in 18 seconds ; find .the length of 
the train. 

4. A train which is 1 10 yards long moves at the. rate of 
40 miles an hour ; what time will it take to pass a certain 
telegraphic post ? 

5. A train 110 yds. longjxavels at the rate of 45 miles an, 
hour ; what time will it take to pass a station 88 yards long ? 

6. Two trains 195 ft. and 135 ft. long travel at the - rates 
of 25 miles and 20 miles .respectively. When will They pass • 
each other when they are moving (i) in the same direction, 
(ii) in opposite directions ? 

7. Two trains measuring 92 yards and 84 yards in length 

-travel at the rates of 30 miles and 45 miles respectively iir 
opposite directions. How long will it take them to cross each 
other ? ' 

8. Two trains 8S yards and 110 yards in length respec- 
tively are running (i) in opposite directions; (ii) in the same 

direction. The first runs at the rate of 50 miles an hour and 
the second at the rate of 40 miles an hour. HowTong will 
they take to cross each other ? 

9. A passenger train going 41 miles an hour and 431 ft. 
long overtakes a goods train on a parallel line of rails. The . 
goods train is going 28 miles an hour and is 713 ft. long... How 
long does the passenger train take in passing the other ? 

10. A train 99 yards long passes a man coming from the^ 
opposite direction at the rate of 4 miles an hour in 10 seconds. 
Find the speed of the, train. . 

y^ii. A train 99 yards long passes a man going in the^same 
direction at the rate of 4 miles- an hour, in. 10 seconds. Find 
the speed of the train. 

12. A train which runs at the rate of 50 miles an hour 
crosses a man going in the same direction at the rate -of 5 miles, 
an hour in 5 second. Find the length of the. train. : 
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'13. A train which runs at the rate of 50 miles an hour 
crosses a man walking in the opposite direction at the rate of 
5 miles an hour in 3 seconds. Find the length of the train. 

14. A goods train moving at the rate of 20 miles an hour 
passes a man ‘’going in the same direction at the rate of 4 miles 
an hour in 1\ seconds. Find the length of the train. 

15. The "whole time occupied by a train 126 yds. long, 
travelling at the rate of 45 miles an hour, in crossing a bridge 
is 12 seconds. Find the length of the bridge. ( Benares 1912) 
\r> 16. Two trains start at the same time from Lahore and 
(Peshawar and proceed towards each other at the rates of 25 
miles and 30 miles respectively. When they meet -it is found 
that one train has travelled 35 miles more than the other. 
Find the distance between the two stations. 

17. Two trains start at the same time from Mirzapur and 
Delhi and proceed towards each other at the rates of 16 and 21 
miles per hour respectively. When they meet it is found that 
one train has travelled 60 miles more than the other. Find the 
distance between the two stations. 

18. A lacal train which travels at the rate of 24 miles an 
hour, leaves Lahore at 20 minutes past 8 and reaches Amritsar 
it 5 minutes past 10 the same morning. It stops at Moghal- 
pura for 10 minutes and at each of the three other stations for 
5 minutes. Find the distance from Lahore to Amritsar. 

19. Two trains 330 ft. and 264 ft.l ong respective^ run 
on parallel lines of rails. When travelling in opposite directions 
they are observed to pass each other in 9 seconds, but when 
they are running in the same direction at the same rate as be- 
fore the faster train passes the other in 27|- seconds.- Find 
the speed of the trains in miles per hour. 

20. A train running at the rate of 40 miles an hour 
meets a person walking along the line in the opposite direction 
at the rate of-4 miles an hour and passes him in 5| seconds :> 
find the length of the train. Had the person been going • 
in the same direction as the train, in what time would it have 
passed him ? 

y 21. A train 1 32 yards in length, travelling at a uniform 
■pspeed, overtook a man walking along the line at the rate of 6 
j miles an hour and passed, him in 12 second. Twenty minutes 
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later, the train overtook a second man and passed him in ]] 
seconds. How man}' hours after the train overtook the second 
man, would the first man also overtake him ? 

22. A train moving at the rate of 45 miles' an hour 
passes another train 1| times as long and moving at the rate 
of 27 miles an hour in the same direction in 25 seconds. How 
long would it take to pass a station 165 yaids long? 

23. Two trains running at the rate of 35 and 30 
miles an hours respectively, on parallel rails in opposite 
directions are observed to pass each other in 4-| seconds 
and when they are running in the same direction at the 
same rate as before a person sitting in the faster tram 
observes that he-passes the other in 36 sec. find the lengths 
of the trains. 

’**»» 24. A train starts from Lahore at 2-50 p.m. and reaches 

Ludhiana at 7-1 0p.m. and a second train starts from Ludhiana 
at-2-30 P. M. and reaches Lahore at 7-50 P. M. Find the ratio 
in the speeds of the trains. 

'fe-' 25. A man after travelling SO miles got his cycle punc- 
tured and then started at § of his former speed. He reached 
his destination 30 min. too late. Had it punctured 10 miles 
further on, he would have reached the destination only 20 
»min. late. Find the distance and the speed of the cycle. 

III. STREAMS. 


§3. Suppose a man can swim in still water at the rate 
of 4 miles an hour. If he were to swim in a running stream 
the speed of which is one mile an hour then his speed would 
b e 4-1-1, i.e. 5 miles an hour with the stream and 4—1, i.e., 
3 miles an hour against the stream. • 

From the above explanation 'we can deduce the following 

results : — 


/ 

(i) Man’s speed in still water= . 

\ 


half the sum of his speed 
with and against the stream. 
Thus (5+3) —4. 


■ , half the difference of his 

(ii) Speed of the stream — J s p ee( j s w ith and against the 

stream. Thus (5— 3) — l. 
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Example 1. A boat is rowed down a river 20 miles in 
4 hours and 44 yards up the river in 45 -seconds. Find the- 
velocity of the river. _ 

Sol Sneed with the river e., 5 miles an hour. 

■ 44 60x60 .. 

Speed against the river = X miles 

=2 miles an hour. 

... velocity of the river =&(5— 2), i. e., l{ miles an hour. Ans. 

Example 2. A man can swim with the stream at the 
rate of 6 miles an hour and 352 yards against the stream in. 
4 minutes / find his speed in still water. 

Sol. Speed with the stream —6 miles an hour. 

Speed against the stream =2.£ 3 

—3 miles an hour. 

Speed in still water=£(6-f-3)=4£ miles. Ans. 

Example 3. A man rows 18 miles down a river in 4 
hours with the stream and returns in 12 hours ; find his speed 
and also the. velocity of the stream. 

Sol. Speed with, the stream — 1 £=4h miles an hour. 

.-. Speed against the stream=f§=U miles an hour. 

.-. Speed of the stream H) = H miles an hour 1 . 
and his speed ‘ 4| — 14~3 miles an hour J ns ’ 

EXERCISE 98 . 

1. A man can row in still water ;'at' thenate of 5 miles an 
hour ; how long will he take to row 27 miles with the stream 
when the velocity of the stream is 1 1- miles an hbur ? 

2. A man can row a mile with the stream in 15 min. 

and against the stream in 25 minutes. How long -will it take 
him to row 2 miles ih still water ? • 

3. A man can; swim with the stream at the rate of 3 
miles an hour and against the stream at the rate of 2 miles an 

hour. How long will it take him to swim 7 miles in still 
water ? 
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4*. A mail rows with, the stream at , the rate of 2 b miles 
an hour and against the stream at the rate of U miles an 
hour. How long will it take him to row 12 miles in still 
water ? 

5. A boat moves a mile down the stream in 15 minutes 
and up the stream in 25 minutes. How long will it take the 
boat to move. 176 yards in still water ? 

6. A man can swim 8S yards per minute down the stream 
and 55 yards per minute 'up the stream ; find the velocity of 
the river. 

7. A person rows a mile down the stream in 20 minutes 
and up the stream in 25 minutes. Find the velocity of the 
stream. 


8. A man can row in still water a distance of 4 miles in 
20 minutes and 4 miles with the current in 16 min. How 
long will it- take him to row the same distance against the 
current - 

or A man rowe 15 miles down a river in 3 hours with 
the stream and returns in 7 b hours, find the rate at which he , 
lid .also the velocity of the stream. 

10. A,B and C are three towns on a river which flows 
uniformly. and B is equidistant from A and C. I can row from 
A to Hjand back in 5^ hours,and ^ can row from A to C in 7 
hours compare the speed of my boat in still water with that 
of the river. 


IV. RACES AND GAMES OF SKILL. 

§4. . The following terms used in questions of races and 
games of skill may be noted 

(i) .A. gives B a start of 20 yards means that B stands 
20 yards ahead of A. . ' 

(«) In a game of 100 A ean give B 10. points means that 
if A scores 100 points B scores only 90. 

[ii) Dead heat means a race in which no one is the 
whiner. 
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Example. A can beat B by 60 yards in a mile race ; B 
can beat C by 20 3 ^ards in a mile race. If A and C run a mile, 
by how much will A win ? 

Sol. A can run 1760 yards while B runs 1700 yards. 

and B can run 1760 yards while C runs 1740 yards. 

Now if- B runs 1760 3 'ds. C runs 1740 yds. 
if B runs 1 yard Cruns 5 'ards. 

if B runs 1700 yards C runs x 1^00 3 ; ards. 

i. e., . S A§ I s or 16801& yds. 
if A runs 1760 3 'ards C runs 1680|| yards. 

A can win by 1760 — 16801% i.e.~ 7 9 Ay yards. Ans. 

EXERCISE 99. 

1 . In a mile race A beats B b}r 40 yards and C b\ r 60 
yards. By how man 3 ' yards will B beat C ? 

2. In a mile race A -gives. B 44 yards, start and beats 
him by 44 yards. If A runs a mile in 9.1 minutes, how long 
will B take to do the same ? 

3. A can give B 20 yards and B can give C 10 jTirds in 
a race of 200 yards. By how much could A heat C in the 
same race ? 

4-. In ajnile race A beats B by 110 yards and B beats C 
by 120 yards. By how many yards could A beat C in the same 
race ? 

5. A can give B 55 yards and C SO 3 -ards in a race of SS0 
yards. By how much could B beat C in a mile race ? 

6. In a mile race Mada n Lai gives Tara Chand a start 
of 55 yards and beats him by 105 yards. If Mada n Lai runs the 
mile in 5 minutes, how long wi ! J Tara Chand take ? 

7. A can run 320 yards in 2 minutes and B 240 yards in 
one minute. By how much will B beat A in a mile race ? 

8 . In a mile race A can give B 40 3 -ards and B can give 
C 40 3 > , ards ; how many yards start should A give C so that 
they ma}' end in a dead heat ? 

9. A runs 20 yards while B runs 21 yards ; B runs 31 
yards while C runs 30 yds.; if A can run a mile in 5 min. 15 
sec., what time will C take to do it ? 
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% 10. A can run 8 yards in the same time in which B can 

run 9 yds. The}?' start together. When B has run 252 vards 
liow far behind is A ? ' * 

11. A works 15 sums in the same time in which B 
works 10 and A works 12 sums in the same time in which C 
works 7. Who is the quicker worker, B or C ? 

. a uiile race A gives B 10 yards, start and beats 

Jnm by 20 yds. B gives C 30 yards’ start in half a mile and is 
beaten by 60 yards ; who runs faster, A or C ? 

13. At a game of rackets, A can give B 8 points in 40 ; 
and B can give C 10 points in 50 ; how many points could A 
give C in 75 ? 

14. A can give B 25 points, A can give C 40 points and B 
can give C 20 points. How many points make the game ? 

15. In a game of skill, A can give B 8 points out of 38 
and to C 10 points out of 95. Of B and C who is the better 
player and how many points can he give the other in 340 ? 

IS. A can give B 1 point in 5 at billiards. B can give 
C 3 in 20, D can give C 1 in IS. How many can A give 3 in. 
100 ? 


V. TRAVELLING ROUND A CIRCLE. 

§5. When two or more persons start from the same place 
at the same time and travel round a circle in the same direction 
or in opposite directions, then \i) they will be first together 
again after an interval of time which is the L. C. M. of the 
times in which one of the persons gains one complete' round 
over each of the others, since each pair will be together after 
this time ; (ii) the}? will be first together at the starting point 
again after an interval of time winch is the L. C. M. of the times 
in which each of them makes one complete round, since in 
that interval each of them shall make a complete- number of 

rounds. _ 

The following solved examples will illustrate the method. 

. of work : — , 

-Example 1. Three cyclists A, B and C ride round a 

circular course ISO miles found at the rate of 24, 30, and 42 
miles a day respectively. In how many days will -they all 
come together' again supposing they all ride in the same 

direction ? - 
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Sol. B gains on A (30-24) or 6 miles a day,_ 

they will come together after every i. e ., 30 days, 
C gains on B (42—30) or 12 miles a day, 

C and B come together after every i,e., 15 days, 
and C gains on A (42—24) or 18 miles*a day, 

C and A come together after every or 10 days. 

Since B and A meet after 30 days, C and B after 15 days 
and C and A after 10 days, 

A, B and C will meet at the end of any number of 
days which is a common multiple of 30, 15 and 10. 

L. C. M. of 30, 15 and 10 being 30, 

they will meet at the end of 30 days. Ans. 

Example 2. Three cyclists A, B and C ride round a 
circular course 85 miles round at the rate of 8, 12 and 20 
miles an hour ; A and B ride in the same direction and C in 
the opposite direction. In how many hrs. will they meet again ? 

Sol. . B gains 4 miles on A in 1 hour, 

they meet together after every gf. hours, 
and B and C together pass 12+20, i.e.. 32 miles an hour 
they will meet together after every hours. 

Also A and C together pass 8+20, i.e., 28 miles an hour, 
they will meet together after £§ hours. 

A, B and C will meet together at the end of any No. 
of hours, which is a common multiple of H f-, M and ££ 

L. C. M. of u (‘., and ||= S T, * 

.-. they will meet after 21} hours. Ans. 

t EXERCTSE 100. 

1. Two men + and B start together from the same place 
to walk round a circular course 20 miles round, A ’s speed is 
21 miles and B’s 31 miles an hour. When will they next meet 

supposing (i) they walk in the same direction ; (ii) in opposite 
directions ? 

n Two cyclists A and B ride round a circular course 

8J miles round. +’s speed is 10 miles and B's 15 miles per 
rour. When will they, next come to the starting point, 

supposing (?) they ride in the same direction ; (ii) in opposite 
directions ? 1 11 
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3. Three cyclists A, B and C ride round a circluar 
course 40 miles round at the rate of S, 10 and 12 miles per 
hour respectively. When will they meet together supposing . 
y) they all ride in the same direction and (ii) A and B ride 
in the same direction and C in the opposite direction ? 

4. Three boys A, B and C run a race round a circular 
path 2 miles round at the rate of 2, 3 and 4 miles per hour 
respectively. When’ will they meet again, supposing (i) they 
all run in the same direction, (ii) A and C run in the same 
direction and B in the opposite direction ? 

5. A, B and C start from the same point and travel in 
the same direction, round an island, A can go round it in 12 
days, B in 20 days and C in 25 days. If they start simultane- 
ously from the same point, A and B in the same direction and 
C in the opposite direction, when will they come together to 
the starting point again ? 


VI. CLOCKS 

§6.. The dial of a clock or watch is divided into 60. 
minute spaces. Whilst the large hand (minute hand) moves . 
60 minutes, the small hand (hour hand) moves only 5 minute 
spaces. Clearly therefore the large hand gains 55 minute 
spaces on the small hand in 60 minutes. The fact is general- 
ly expressed in the words “M. H. gains 11 minute divisions in 
12 minute .divisions over H. H” Or - 

The large hand gains 1 minute space on the small 
hand in minute spaces. This is the fundamental principle 
which works throughout in solving,problems on clocks. 

' ^ The following points may also be_ remembered 

(?') The hands coincide across and point in opposite dtrec- 
tions .once in an hour ; but they are twice at riglu angles 
when the time is' between 4 and 9 and only once at othei times. 

(ii) When at right angles they, are 15 minute spaces 
apart and when they point in opposite directions, 30 minute 

spaces. 

(Hi) At 6 the two hands are opposite to each other. Hence 
they cannot be opposite again between 6 and 7. 
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• j ; cfant from a certain digit (a) when 
ivhsn they are on either side of the 

digit. 

, . ,, „w time between 3 and 4 will the 

han "atch « <«>> * at right angles, (.») pomt 

in opposite directions ? ' 

Sol d) Observe the figure of the 
watch. The hour hand is 15 minute spaces \ !§§/ 

ah°ad at 3 o’clock ; hence the minute hand 
must gain 15 minute spaces to coincide 

with hour hand. ft m° | s\0 

the minute hand gams 1 minute If ft. 

cnnre in VA minutes, . . _ \\ /B , 

the minute hand will gam lo mm. 5.Js Jj 

spaces in ^ X 1 5 minutes. 


if Uv 

Vi, , .// 

V* Mn,!!-*-/ X/ 


V.S. W „ ^ 


*. in 16d T minutes. 

Hence the hands will coincide at 18^ min. past 3. Ans. 

(u) In the figure, the hour hand is 15 minutes ahead. The 
hands are at right angles now. _ They will again be at right 
angles when the minute hand will gain 30 minutes. 

v 1 minute is gained in minutes 

30 min. will be gained in 30X-j-^ oi or o2 jj mm. 
Hence they are at right angles at 32f T minutes past 3. Ans 

(Hi) To be opposite, the large hand must gain 45 minutes, 
v 1 minute is gained in minutes 

45 minutes will be gained in 45 X Vi or mmntes - 

Hence the hands will point in opposite directions at 
49-jV min. past 3. A$s. 

Example 2. At what time between 7 and S are the 
hand^ of a watch equidisonfrm tatthe figuie \ III ? 
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. Sol. The position of the hands when equidistant from 
the figure VIII will he as when they 
(f) coincide or (ii) as shown in the diagram.^ 

In the second case hour hand is at A and 
minute hand at B. Thus ^48=85. 

Since distance from 7 to S is equal 
to the distance from 8 to 9, therefore 
7 A^9B 

It is obvious therefore that the two 
hands have moved 45 minute spaces bet- 
ween them. 

125-f- 7.4 =45 minutes. 

Since the minute hand moves 12 times as fast as the 
hour hand, 

therefore, 125=45 Xy§=-x^= 41 ^ 5 minutes. 

Hence the time is 41^ minutes- past 7. Ans. 

Example 3. Two clocks were set right at noon on 
Sunday. One gains 2 minutes and the other loses 3 minutes . 
in 24 hours. What will be the true time when (i) the first 
clock indicates 3 P. M. on Wednesday, (ii) the second clock 
indicates S P. m. on Thursday ? 

Sol. (if Time from noon on Sunday to 3 p. m. on 
Wednesday=75 hours. 

24 hrs. 2 min. of the first clock = 24 hrs. of the correct one. 



hr. of the first clock = 


24x30 

721 


•hrs. 


33 * 


75 hrs. of the first clock; 


24 X 30 X 75 


hrs. 




721 

54000 hrc 

. =74 hrs. 53| min. 

Hence the true time will be-53f§^ min. past 2 p. m. Ans. 
(ii) Time from noon on Sunday to 8 p. u. on Thursday 
v . =104 hours. 

23 hrs. 57 min. of the 2nd clock=24 hrs. of the correct one 

,\ 1 hour „ „ ~24x-i||if ^ >> » 

24x60x104 

104 hrs. >• v ' — “~~i 437 ” ” ” 

. = 104 hrs. 13 X !§ Y min.' 

Hence the true time will be 13 T ^ T min. past 8 p. m. Ans 
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Example 4*. In the above question find, after what 
interval will the one hand gain 30 minutes on the other hand 
and what time will then each show ? 

Sol. The first clock gains 2+3, i.e. 5 min. in 24 hrs. 
it will gain 30 minutes in 144 hrs. or 6 days. 

In 6 days the first clock will gain 6x2—12 minutes, 
and in 6 days the second clock will lose 5x3=18 minutes. 
Hence the first clock will indicate 12 min. past 12 p.M. ) 
and the second clock will indicate 18 min. to 12 P.M. \ 

Example 5. A person went out between 3 and 4 and 
came back between 7 and S. To his great surprise, he found 
that the hands had exactfy changed their places. When did 
he go out ? 

Sol. The position of the hands in the 
diagram indicates the time of his departure. 

As the hands now have exactly changed 
their places it is dear that the long hand 
has made 3 complete revolutions and one 
incomplete from B to A and the small hand 
has moved from A to B, i.e., both the hands 
together have made full 4 revolutions. 

4 complete revolutions=4x60 

or 240 minutes. 

Now let us find out the minute spaces moved by the- 
small hand in 240 minutes; 

v the min. hand moves 12 times as fast as the hr. hand 
the hour hand has moved minutes only. 

Now the question becomes: 

When will the minute hand he - 2 ^P minute spaces ahead of 
the hour hand hchveen 3 and 4 ? 

At 3 o’clock the minute hand is 15 minute spaces behind 
the hour hand, hence to be ahead 2 -Ap minute spaces, it will 
have to gain +15, i.e., minute spaces on the hr. hand. 

minute spaces can be gained in x minutes 
■ • i. e., in 36 minutes. 

Hence he went out at 36 minutes past 3. Ans. 
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a dock (i) coincident. 


at right angles, (in) pointing m opposite directions ? — 

1. Between 4 and 5. 2. Between 5 and 6. 

3. Between 2 and 3. 4. Between 8 and 9. 

_ 5 - 9 and 10. 6. Between 6 and 7. 

7. At what time between 4 and 5 is the minute hand 
10 minute spaces ahead of the hour hand ? 

8. At what time between 7 and 8 isthe minute hand 5 
minute spaces ahead of the hour hand ? 

9. At _ what time between 5 and 6 are the hands of a 
clock equidistant from the figure V ? 

10. At what time between 3 -and 4 are the hands of; a 
clock equidistant from the figure IV ? 


11. A watch which loses 3 seconds in one hour was set 
right at noon on Monday. What time will i indicate at 
4 p. M. on Wednesday ? 

12. A watch which loses 16 minutes in 24 hours was set 
right at noon on . Sunday; find the correct time wnen teis 
watch' induces 5 hours 40 min on Monday evening. 

13. A clock which loses z seconds in one hour was set - 
right at 8 a. m. on Sunday. What time will it indicate at 4 
p. m. on Tuesday? 

14. The school clock was set correctly at 4 p. m. on 
Saturday. It was found 10 min.' slow at 4 p. m. on Wednesday. 
What time will itindxate at 12 o’clock at noon- Thursday? - 

15. One clock loses 10 sec. and the other goinsSsec. 
in 24 hours. They . were set liget . at noonfion Tuesday? . 
After weat interval will one be 2 min. in advance of the other 
and what o’clock will each of the' clocks then indicate.? 

16. Two watches were set correctly at 8 a. m. on Mon- 
day. One gains 4 min. and the ‘ other loses 5 min. . in . 
24 hrs. After what idterval will one be half an hour in 
ad vadce 'of the other and what time will-eac.i of the watches 

then indicate ?. . . 

17. A watch loses 4 .minutes daily. It was set right on 
September 17, T640, at 9 a.m. When, will it show correct 

time again? - x . , . 

18. A clock loses 15 minutes m 24 hou s. It was set i<gnt 

at noon on Julv 1! when will st show correct time again ? 

19. Two clocks are Set right at 10 A; -is. on Wednesday. 
One gains minutes and the other loses 4 minutes dany. 
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What difference will they indicate at 2 p. m. on Monday and- 
after how many days will they indicate the same time ? 

20. A watch loses 3 min. and the other gains 4 min. daily. 
They were set right at 3 p. m. What time will the slower 
watch indicate the next day when the faster shows 9 p. m.? 

21. Two watches are set right at 1 P. m. on Wednesday. 
One loses 2\ min. and the other gains 2\ min. in 24 hours. 
What time will the fast watch indicate on Saturday when the 
slow watch shows 10 A. m.? 

22. Two clocks point 2 o’clock at the same instant on 
the afternoon of April 25; one loses 7 seconds and the other 
gains 8 seconds in 24 hours. When will one be half an hour in 
advance of the other and what time will each clock then show? 

23. Two watches, ■ one of which gained at life rate of 1 
min. 54’6 sec. and the other lost at the rate of 1 min. 558 sec. 
daily were set right at noon on the 1st January 1944. 
When did the watches next indicate the same time and what 
time did each then indicate ? 

24. A dock which gains 3 min. 56 sec. in 24 hours was 
set right at noon on January 1, 1944. Find to the nearest 
minute the next date at which it indicated correct time. 

25. Two clocks A and B whose rates are uniform at noon 
yesterday indicated 11 hours 55 minutes A. M. and 0 hour 2 
minutes p. m. respectively. A indicated the correct time at 9 
p. m. yesterda}^ and B at 6 P. m. this morning. When did A 
and B last agree and what time did they then indicate ? 

26. 'A man who went out between 5 and 6 and returned 
between 7 and S found that the hands of the watch had exact- 
ly changed places. When did he" go out ? 

27. A man who went out between 5 and 6 and returned 
between 6 and 7 found’ that the hands of the watch had 
exactly changed places. When did he go out ? 

23. A man went out between 3 and 4 and coming back 
noticed that the hands of the clock had exactly changed 
places. Find the time of his daparture. 

29. It is between 2 and 3 o'clock; but a person looking 
at the clock and mistaking the hour hand ‘for the minute 
hand fancies that the time of the day is 57 minutes earlier 
than the reality. What is the true time ? 

3(h A clock which was 16 min. too slow 24 days ago, is 
16 mm. too fast to-day at the same hour. ' When did it last 
' ow corr ect time and when will it show correct time again ? 
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§1. Percentage means for every hundred. 

Wien we say a man made a profit of 20 per cent, we 
mean to saj' that he gained Rs. 20 for every hundred rupees 
he invested in the business, i.e. for each rupee. Similarly 
15 per cent, means for each rupee, and so on. 

Percentage therefore is a fraction, the. denominator of 
which is 100. 


Abbreviation of per cent, is p. c., and it is generally de- 
noted by the symbol%. 

Example 1. What fraction is 40 per cent. ? 


Sol. 
Example 2. 
Sol. 

Example 3. 
Sol. 

Example 4. 
Sol. 


40 °/ , 40 

au / 0 — xotT 


_ -To^l Ans. 

Write SO per cent, as a decimal. 
80%=*° a =*=-8- Ans. 

What percentage is equivalent to^y ? 
T&XlOO : j! 5_ 4 5 p> c A ns. 


9 

a0~ 


100 


Write f as percentage. 
I- X 100 


JOO 

' 7 ' 


42f 


100 


100 100 


42# p. c. Ans. 


Example 5. Express *08 as percentage. 

Sol. •0S = T § u =8p. c. Ans. 

Example 8. Find 5 per cent, of Rs. 880. 

Sol. 5% of Rs.. 8S0=y|h) x8S0=Rs. 44. Ans. 

Example 7. In a school of 800 boys 45 per cent, are 

Hindus, 25 per cent. Mohammadans, 10 per cent, Sikhs and 
the remaining of other communities. Find the number of 
' boys -of each community. 

' , • 333 
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Sol. Hindus 

Mohammadans 

Sikhs 

Others 


=3%^ of 800=360 ' 
=-&% of 800=200 
= of 800= 80 
=t 2 oo of 800=160 


Ans. 


Example 8. In mathematics a boy got 60 marks out of 
150. What percentage of marks did he get ? 


Sol. 


Marks he obtained 3^=1 

fx 100 

percen age = ^ rn x~ 


40 

— TO© 


=40%. 


Ans. 


■Example 9. A man spends Rs. 51 3 which is 9% of his 
income ; find his income. 

Sol. 9 per cent, of the sum=Rs. 513. 
or 3^-3 of the sum=Rs. 513. 

the sum=Rs. 513X-M]- 

=Rs. 5700. ‘ Ans. 

Example 10. A man gives 5 per cent, of his income in 
charity, spends 75 per cent, of the remainder for the mainte- 
nance of his family ; now he has Rs. 228 left. What had he 
at first ? 

Sol. 100-75=25. 

Since 25 per cent, of the remainder=Rs. 22S 

.-. remainder =Rs. 228 x-^tP^Rs^^. 

Now 100—5=95 ; 

v Rs. 912 is 95 per cent, of whole income 

.-. income=Rs. -\p£x912=Rs. 960. Ans. 

Example 11. The population of a village is 2500; $■ of 
them are males and the rest females, 60 per cent, of the females 
are- married; find the percentage of married males. 

Sol. Population =2500. 

males =2500x3 =1500 

.T females =2500—1500 =1000 

'•* married females =1000 x^ =600; 

married males are also 600; 
percentage =^° 0 X 100=40% AnS. 
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percentage 


l Jj 

; & L EXERCISE 102. 
Express as fractions in their lowest terms 

1. 15 p. c. 2. 25. p. c. 3. 28 p.c. 

5. 1S| p.c. 

Express as decimals .— 

6. 16. p. c. 7. 45 p. c. 8. 1\ p. c. 
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V 


37 


nl 


p.c. 


9. 


What rate per cent, do the following fractions 


10 ^ 
What rate 


11 


a 
a 

cent do 


12 


_9_ \ 1 Q s 

7 0 V W. 5 . 

following decimals denote ? 

16. -.0125. 17. -075. 


m p.c; 

denote ? 


the 

•33. 






19. 

21. 


15% of Rs.560. 

12| % of £ 324. 

3^ of Rs. 515, 5 a.4 ft. 


per 

14. 09. 15. 

Find the value of : — 

18. • 8% of Rs. 1200. 

20. 37| of Rs.728 

22. 16$ % of £ 127, 5 s. 6 d. v 23. 

Find the number of which 

24. (i) 96 is, 6%. 

25 . What per cent, {i) of Rs.- 35 is Rs. 7; {it) of *625 is 
[Hi) of 4 hrs. 25 min. 12 sec. is 2 hours 12 min. 36 sec.? 

26. In the school of 1200 students, 18% are absent; find 
he number of absentees. 

27. In a school of 760 students, 15 per cent, are Chris- 
tians, 25 per cent, are Mohammadans and the remaining are 
dindus; find the number of each. 


(m) 235^ is 15 -jZj p.c. 


/- 

'< 


28. A man saves 12-.per cent, of his Income which 
imounts to Rs. 50 per month. Find his annual savings. 

"Vy 29. The population of a town increased from 4800 to^i 
>000 in 2 years. What was the rate per cent, of the increase? Ni 

30., The population of a town, decreased from 2115 to 
1692 in 3 years. What was the rate per cent, of the decrease? 

31. A person’s annual income is £1250; he spends 55. { , 
per cent, of it. How much does he save ? 

32. The population of a country is . 7500000; out. of ' 

them 1000000 are illiterate. Find the percentage of . the 
illiterate people. r - ' 

33. In a hospital there are 1225 sick people; out of 
them 450 are men, 530 women and the remaining are children. 
What is the percentage of the children ? 
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34. In a school of 2100 boys, 30 .per cent, read in the 
High Department; 3'2 per cent, in the Middle Department 
J and the remaining in the Primary Department. Find the 
number of students in the Primary Department 

'fc 35. A man took from a bank Rs. 125 which was 20 per 
cent, of what he had deposited; find his balance in the bank. 

* 36. A man gives Rs. 129, 8a. in charity which is 12i per 
cent, of his income, find his income. 


37. 19 per cent, of the population of a town is 399, find 
the population. 

38. What is the number, 66§ per cent, of which is 12S ? 

39. After spending 50 per cent, of his income and then 
20_ per cent, of the remainder a man has Rs. 600 left; find his 

.income. 

v 40 A man spends 5 per cent, of his income on the repairs 
~of his house, 75 per cent, of the remainder on the other re- 
quirements of life. Now he has Rs. 1425 left, find his income. 

A 41. A and B had equal sums of money, 33 per cent, of A s 
{ and 24 per cent, of B's money amount to Rs. 543, 4a. 6p. Find 
Mrow much money they had. 

v>, 42 The population of a village is 4500» ;} of them are 

}males and the rest females, 40 per cent, of the males are 
'"married, find the percentage of the married females. 


d L /f'L 

r j k, - j 


y? 


J 


§2. Some Important Typical Examples 

Example 1. The population of a town increases 5 per 
cent, every year. If the present population be 8000, find the 
population in 3 years time. 

Sol. If the population is 100, the increase is 5 

is I> ,, ,, is 


i > 
>> 


is S000 


> i 
>> 


y y 
f9 


IS 


the total population in one 3-ear will be 


T no 
Too 


XS000 


3000 8000), i.e., 800C(1 ori^l + JLJ) 
where P stands -for the. original population and r for the rate 0 /. 
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■ ‘ population in one year = p(^ 1-f^L^ 

» » two-years == p( 1+^^) 2 


and 

and so on. 


,, three years = 1 

Hence the formulae. 


100 


> 


1. Population (when increasing) in«years=P^ 


I 


+JLY* 

100 / 


2. Population when decreasing in n years =p(^ 

where n stands for number of "years. 

Now according to the formula the population in 3 years 
r\ s 


would be P ^ 1 + 


100/ 


M 


or S000 (1+x^n) 3 or S000xf£xf£xf£=9261. Ans. 

Example 2. The population of a town was 31250 three ■■■■k 
5 ^ears ago ; after a year there was 5 p. c. increase, after second V 
year 4 p. c decrease and in the last year 2 p c. increase, find 
the present population. ' • 

Sol. Here the formula would be '- 4 


final P=original p (l+^-) ( 1- ^-) ( 1.+ ^) :■ 


reqd. P=31250xig§xf4oXTO§=3 2130 - Ans. 

Example 3. The number af students -- in a school increases 
at a certain rate per cent'; The number at preserit is 1323 and 
the number two years ago was .1200 ; find the rate per cent. .. 
of the increase. • 

Sol. By formula we have 

1200 X ( 1+^y =1323 

1323 441 


0 


or 


1- 

f 100/ 

_L 

r V 


100 f 

1- 

r 


100 


\j _ 1323__ 

/ 1200 
21 

20 


1200 400 

[by sq. root], 
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or 


r _21x5__ 105 
TOO - 20x5 ~ 'TOO 


or 

or 


r 


1 + TnrT = H- 


100 

y 5 

Too = ioo 


r> 

100 

r=5. 


Ans. 


Example 4. The income of a person increases at a certain 
rate per cent, annually. The income at present is Rs. 625, 
four years ago it was Rs. 576. What will it be 2 years hence ? 
Sol. According to the formula, we have 

JLV=625 
100 / 


fj 

576 x ( 1+. 


( 1+ 100 ) ^ 

( 


100 
r y 

1 + roo“) 


e r> 
23 


[by sq. root] 


Now 


625 x ( 1+j^y = income two years hence. 


. or 625 x =required income. 
i. e., Rs 651, 0 a. S p. Ans. 

Example 5. A reduction of 20 per cent, in the price of 
ugar enables a man to buy 2 maunds of sugar more for 
Rs. 120. Find the original price of sugar. 

Sol. Saving in Rs. 120 = Rs. -yFj x!20 

—Rs. 24. 


For Rs. 24 he can buy 2 maunds of sugar. 

V. reduced price of sugar per maund = Rs. 12 
the original price must be Rs. 12 x 1 §§ 

i. e., Rs. 15 per maund. Ans. 

Example 6. A person had some eggs, 4% being worthless 
tve^e thrown away, 80% of the remainder were sold and now 
there remained only 96. How many eggs had he at first ? 

Sol. 100—80, i. e., 20% of the remaining eggs=96 
No. of eggs after being thrown awa} r = 96 x 
now 480 — 100—4, f<?.,-96% of the whole ; 
he had 480 =500 eggs. Ans. 
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J' , Example 7. If the price of sugar be raised 40%, find by 
^ now much per cent, a person must reduce his consumption of 
it so as not to increase his expenditure. 

Soi. The raised price of sugar is of t p e f ormer price> 

the person must now consume. -142 of the original 
amount. 

reduction = 1 — f- of the original amount which 
is equal to f x 100=281%. Ans. 

\j Example 8. The price of coal being, raised 40 p. c., a 
person reduced his consumption of it so much that his expenses 
in buying the coal only increased 10 p c. How much of coal 
does he now consume if he at first consumed 31- maunds. 

Sol. Suppose the price of coal at first was Re. 1 per md. 
he consumed coal worth Rs.Si ; 

now he consumes „ ,, Rs. |x-jnu = T<J 

- but now the price per md =Rs 4§u=|- 
» .* amount of consumption x f — 2| nrds. Ans. + 

Example 9. In an examination 75% of the candidates • 
"■ passed in English ; 70% in Mathematics, 23% failed in both 
subjects and 102 passed in both’strbjects Find the number of T 
candidates. • •- ;> 

Sol. Let the number of candidates be 100; 

.*. 75. candidates pass in English and 25 fail in it ; " 

70 candidates pass in Mathematics and 30 fail in it ; . 

and 23 candidates fail in both subjects. • ./?$, ■ 

25~failed in English and '23 failed in Mathematics' also/ ' 
it means 2 candidates failed in English alone and 

v 30 failed in Mathematics and 23 failed in English also, 
it means 7 candidates failed in Mathematics alcne. - - * -■ 

the total number of failures =2 in English +/ in Mathe- 
matics +23 in both subjects =32. ^ ' 

No. of successful candidates =100 32=68, i. &. 68%. ■ 

Now 6S% of successful candidates =102 

total No. of candidates =%Ps- x 102=150. Ans. . : . ■ 


340 


ARITHMETIC MADE EASY 


[CHAP. 


O EXERCISE 103. 

1. The population of a town increases 5% every year, if 
the present population be 24000, what will it be in 3 years ? 

2. The population of a town decreases 4 per cent, 
annually; if the present population be 390625, what will itybe 
n 4 years ? 

3. The present population of a town is 11979, if^T 

annual increase be 10 per cent, what was it 3 years ago ? ^ 

a 4. The population of a town was 25000 three years ago 
irteFone year there 'was 4% increase, next year 5% decrease 
and last year 2 °/ 0 increase. Find the present population. 

5. _ The population of a town increases at a certain rate 

Der cent, annually. Now itis 5408 ; if it was 5000 two yean 
ago, find the rate per cent, of the increase.. p-, 

6. The number of students in a school increases 'at a cer- 
:ain rate per cent, annually ; the present number is- 1 33 1 ; if it 
/as 1000 three years ago, find the rate per cent, of the increase, 

7. The income of a person decreases at a certain rate per 
ent. annually ; the present income is Rs 3610 and |two years 
igo it was Rs. 4000. Find the rate per cent, of the? decrease. 

8.4^The population of a town increases at a certain rate 
>er cent. Four years ago it was 6400; now it is 8100. What 
vill it be 2 years hence ? 

9. • The income of a person decreases at a certain rate 
rer cent. Four years ago it was 1600, now it is~900. ( What 
/ill it be 2 years hence C C jj 

wd'sells his goods' 10% cheaper than B '\ and 10% dearer* 
hanT? j how much per cent' are^C’sTat'es lower than B’s ? L9/;r, 
pill. [The price of rice is raised 10 per cent., by how much f 
ier^cent.“should a man reduce his consumption of rice, so that<£ 
lis expenditure may be the same as.before ? * 

12. A reduction of 5 per cent, in the price of tea enables 1 
a man tcrbuy 2 lb: of teaTmore for Rs. 23, 12 a. Find the origi- 
nal price pgrJb. ■. ■ 

13..- A person bought a quantity of tea for Rs. 11, 4a. On 
the next day the price fell down 20 per cent. Had he bought 
the tea on the reduced price he would have got 3 lbs. more. 
What price did he pay per lbp? 

O 14. A fruit vendor gives 4) per’ cent, of his oranges in 
charity and sells90 per cent. - of the remainder and then 96 , 
oranges remain many r had he at first ? 

/A r _ ‘ 


PERCENTAGE { .. 3 4l' 

, 15. Out of the eggs a man had 3 per cent, were found 

orplven, By selling 80 per cent, of the remainder there 

eggs only * Find the number of eggs he had at first? 
the price of coal be raised 20 p. c., find by -how 
much per cent, a person must reduce his consumption of it, so 
as hot to increase his expenditure. 

W If the P rice of ri ce be raised 30 p. c., find by how 
much.per cent, a person must reduce his consumption of it so' 
as riot to increase his expenditure. 

\ .18. The price of sugar being raised 20 p. c. a family reduc- 
’ _ cd its consumption so much that its expenses _ in buying sugar 
increased 5 p. c. only. _Firid how much sugar is consumed now 
if at first consumption was 4^rnds.^* 

19. In an exarirination 65’6 jx c. of the candidates took 
Science, 40 - 8 P. c. took Sanskrit. If 1280 candidates took both 
the subjects, Und the number of candidates that appeared in 
."the examination. 

20 In an examination 75S p c. of the candidates took 


French and 49-4 p. c. took Latin. If the number of candidates 
that appeared in the examination be 2500, find how many 
took both the subjects. 

21. 90 per cent, of the boys of a school pass in English, 

.and S5 per cent, in Mathematics, 150 pass in both subjects and 
no boy fails in both. How many boys are there in the school ?,_ 

lSs-32 In ,an. examination 52 per cent, of the candidates failed 

Sdn English and 42 per cent, in Mathematics. If 17 per cent./ 
V; failed both in English and jVIathematiqs, find the percentage 
: 'of those who passed in both the subjects. ^ 

tfc-23. A-man'is able to save'vl2|jP. c. of his weekly wages. 
./His wages-rise 2s. a week and expenses rise 10 p: c. in conse-' 
(quence. This diminishes his savings by 17s . 4 d. a year. Find 
Ihis-weekly wages. [A year=52 weeks ] 1 _ _ 

J(CS~ 24. 6S p. c. of the persons employed .in a business house 
nre men getting an average wage of Rs. ; 235> a month each and 
the rest are women getting an average wage of Rs. 118, 8u. 
each. Find (to the nearest integer in each case) what percent- 
j age of the total wages is paid to ( a ) men, ( b ) women. 

The population of Rangoon in 1921 was 342000 being 
N an increase of 15 p. c. on the population of 1911 ; find the 
population of 1911. Assuming that it continues to increase at 
the same rate for each period of 10 years, find what the pop^- 

* *n i Ar i f T<19.Y4Mn 1 ) 

lation will be m 1951. 


CHAPTER XSI 
AVERAGE 

§ 1. Suppose A has Rs. 6, B Rs. 9 and C Rs. 15. If we 
collect their money and then divide it equally among them, 
each would get- Rs. (6+94-151-4-3 or Rs. 10. Ten is said to be 
an average number of 6, 9 and 15. 

Definition. An average number is the intermediate of the 
given numbers of the same kind. ' 

§ 2. To find the average number. 

From the above illustration we deduce the following 

Rule. Add together the numbers and divide the sum by • 
the number of the given numbers. 

Cor. The sum of the numbers of " quantities =saveragc X ’ 
their number. 

The following examples will illustrate the rule : — 

Example 1. Find the average value of 536, 72S, 832 and 
620. 

Sol. The sum of the numbers —536 +728 + 832 +620 

=27 16 

average value =2716 + 4=679. Ans. 

Example 2. In a cricket eleven, 5 boys scored 10 runs 
each, 3 bo5^s scored 15 runs each, 2 boys scored 20 runs each 
and the eleventh boy scored 8 runs only. Find the average 
runs per boy. 

Sol. Runs of 5 boys = 1 0 x 5 =50 
„ ,, 3 boys = 15x3 = 45 

„ ,, 2 boys = 20x2 =40 

,, 1 boy, =80 . 


Total No. of runs = 143 
.2 average runs = 143 + 1 1 . =13. Ans. 
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example 3. The average age of a class of 20 
years 4 months ; the average of the first 5 boys is 13 years 

aQd that of the next 13 is 11 y ears ; find the average 
age of the remaining two. d 


Sol. Ihe total age of 20 bo3 7 s= 12 years 4 months X 20* 
, =246 years 8 months. 

The ,, „ of 5 boys=13 years 2 months x 5 

=65 j^ears 10 months. 
The „ ,, of 13 bo3^s=ll }r e arsx 13 

= 143}7ears. 


The 


of 18 boys =65 yrs. 10 mths.4-143 yrs. 
=208 years 10 months. 


The age of the rem.2 bo3 7 s=246 years S mths.— 20S 

3 7 ears 10 months. 

—37 years 10 months. 

average of therein. 2 boys =18 yrs. 11 months. Ans. 


Example 4. The average temperature for Monday, 
Tuesday and Wednesda} 7 was 55°, the average for Tuesda.3 7 , 
Wednesday and Thursday was 60°, that for Thursda3 7 being 
56° ; what was the temperature on Monday ? 

Sol. Sum of temp, for Mon., Tues., Wed. =55° X 3= 165° \ y 
• Sum of temp, for Tues., Wed. Thurs., =60 o x3=180° • ■ 

v temperature on Thursday 
temperature for Tues., Wed. 
temperature on Monday 

EXERCISE 104. 


=56° 

=180°— 56° =124 T 
= 1 65°- 1 24° =41°. Ans- y 


Find the average of the numbers: 

1. 12,16,18.20. 2. 9,14,21,16. 

S. 6£.7£, 12|, 6|, 4. 5-25, 9-56, 8*19. 


5. 


Four bo3 ; s are 12, 15, 18 and 20 years old , find, their 

average age. . - ' -hyT 

6 The population of three towns is 8972, 5632 , ^Ir- 
respectively x what is the average population . of the towns , 
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7. The income of four men is Rs. 35, 8a., ; Rs. 45, 12 a. ; 
Rs. 36, 10a. ; and Rs. 48, 4a. respectively ; find the average 
income of each. 

8. In a class of 20 boys there are 5 boys of the age of 
14 years. 9 boys of the age of 12 and 6 boys of the age of 
10- Find the average age of the boys 

9. Average age of 5 boys is 1 7 -4 years and the ages of 
first four boys are 15, 17, 19 and 21 years respectively. Find 
the age of the fifth boy. 

10. Average marks obtained by a boy in English, Mathe- 
matics, General Knowledge and Science are 85. He obtained 75 
marks in English, 95 marks in Mathematics and 55 marks in 
General Knowledge ; how many marks did he obtain in Science? 

11. A student obtained 300 marks in 4 subjects ; his 
average marks in 3 subjects are 81-5. How many marks did 
he obtain in the fourth subject ? 

12. The average age of 4 bo 3 's is 17 years 2 months and of 
the 6 more boys 15 years 1 month; find the average age of the 
boys. 

13. The average age of the boys of a class of S bot's is IS’5 
years ; it is decreased to 18 years by the admission of a new 
boy, how old is the new boy ? 

14. The average age of the boys of a class of 15 bo 3 7 s is 16\5 
.' : ye.ars and the average of the same class including the teacher 

i s 17-5 y ears ; how old is the teacher ? 

15. The average cost of 15 horses is Rs 605 ; but the ave- 
rage cost .of 10 horses is Rs. 50-5. Find the average cost of the 
rest of the horses. 

.16. The average age of the boys of a class of 40 boys is 15 5 
3 7 ears ; what will be. the average age if 10 new bo 3 r s are 
admitted wSose average age is 13 '8 years ? 

17. average age of 5 boys is 21 3 r ears, the average of the 
first 2 boys is 18 3 7 ears and that of the last 2 is 22 3 7 ears; find 
the age of the third boy. 

18. In a cricket eleven the average runs are 8 , the average 
' the. first 4 bo 3 7 s is 10. and that of the next 5 bo\ 7 s is 6 ; find 

the average runs of- the rerrfaining two b 03 7 s. 7 ' 
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, 19 - J he average attendance of a class for Monday; Tues- 

day and Wednesday was 38. The average for -Tuesday, Wed-' 
nesday and Thursdav was 42. The attendance on Thursday 
being 40, find the attendance on Monday. 

20. The average income of a man from 1JJ8 Jjo_J 922 was 
Rs. 485 and from 1919 to 1923 was Rs. 487; if the income for 
the year 1923 be Rs. 478, find the income for the year 1918. 

21. The average temperature for Monday, Tuesday and 

Wednesday was 99° and for Tuesday, Wednesday, Thurday 
100°: if the temperature on Thurday be 98°, find the tempe- 
rature on Monday. £ 

22 A person bought 15 maunds of wheat at Rs. 5 a .* 
maund, and mixed 5 maunds of barley in it; the average cost , 
of the mixture became Rs. 4, 12 a. Find the cost of barley per 
maund. 

23. A person bought 20 maunds of wheat at Rs. 5, 4a. a 
maund, 5 maunds of grains at Rs. 3, 8a. a maund and 2 maunds 
of barley at a certain price. He mixed' them together and by 
selling them at Rs/dj 1 ^. a maund got a profit of 8 per cent; 
Find the cost price' of barley per maund. u 

2-1 Thei e are equal number of men' and women. Rs. 140^ 
are to be divided among them. If a man be given Ref^yia. ' 
4ft>. and a woman Re. 1 only, find the total number of men and 
women. — 

25. The average expenditure of a man for_5 months is 
Rs. 120 and for the next 4 months Rs. 80. Find his monthly 
income if be had saved Rs.' 25. . 


•>/ 


3HAPTEB XXII 

10FIT AND LOSS 

§1. The price we pay for an article is called its cost price 
(C. P.-} and the price we get by the sale of an article is called 
its selling price (S, P.) If an article is sold for more than the 
cost price, it is said to be sold at a profit or gain; but if it is 
sold for less than the cost price, it is said to be sold at a loss. 

Consider the following examples: — 

(i) A man buys a watch for Rs. 20 and sells it for Rs. 25; 
find his gain or loss. 

Here Rs. 20 is the cost price and Rs. 25 is the selling 
price. As it is sold for Rs. 5 more than the cost price, he is said', 
to sell it at a profit of Rs. 5, 

profit = Selling price— Cost price 

(■ ii ) A man buys a watch for Rs. 20 and sells it for Rs. 15 
find his gain or loss. 

Here Rs. 20 is the cost price and Rs. 15 is the selling price. 
Asit is sold for Rs. 5 less than the cost price, he is said to 
sell it at a loss of Rs. 5. 

Loss=Cost price — Selling price. 

From the above examples we also conclude that 

Selling price=Cost price+Profit or Cost price— Loss, i 

and Cost price == Selling price — Profit or Selling price -f Loss 

Note-Cost price is olso called the outlay or prime cost. 

§2. To find net loss or gain. 

The following solved examples will illustrate the theorem 
of profit or loss clearly: — 

Example 1. A man bought 60 maunds of wheat for 
Rs. 315 and sold it for Rs. 5, 8u. per maund; find his profit. 

• : • Sol, The profit =selling price— cost price. 

=Rs. 5. S a. x 60— Rs. 315. 

=Rs. 330— Rs. 315— Rs. 15. Ans. 

r> A/y 
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'Example 2. A merchant bought ISO bags of wheat con- 
taining 3 maunds each at Rs. 5, 4a. per maund and sold 100 
ba s at Rs. 5 per maund and 80 bags at Rs. 5, 8a. per maund- 
find his loss. 

Sol. The loss— cost price— selling price ~) 

= (Rs. 5,4a. x !S0x3)— {- (Rs. 5x100x3) 
-f(Rs. 5,8a. x 80 x3)J 
— Rs. 2835 ~Rs. 2S20— Rs. 15. Ans 

Example 3. A man buys 25 gallons of wine for £37, 8s. 
and sells it at £1 . 1 2s. per gallon ; find his gain or loss. 

Sol. Cost price of 25 gallons— £37, 8s. 

Selling price of 25 gallons— £1, 12s. x 25 =£40. 

Since he sells it for more than it costs him, therefore 
he makes a profit. 

The profit =?elling price— cost price 

=£40— £37, Ss. =£2 1 2s. Ans 

Example 4. A merchant buys 2 cwt. of tea at Re. 1, 2a. 
per lb. and sells it at Rs. 27, 5a: per qr. ; find his gain or loss. 

Sol. Cost price of 2 cwt. of tea=Re. 1. 2a.x2xH2. 

=Rs. 252. . 

Selling price of 2 cwt. of tea =Rs. 27, 5a.x2x4 ..if! 

=Rs. 218. 8a. 

Since he sells it for less than what it costs him, therefore , 
he sells it at a loss. 

.\ the loss==cost .price— selling price • 

— Rs. 252— Rs. 218 8a.=Rs. 33,8a. Ans. T;' ;/ 

§3. When net loss or gain is given the cost or selling-' 
price is found as in the following examples : . Rpt 

Examples 5. A man buys 30 chairs at Rs. 4, 1-2 a: per., 
chair and sells them at a profit of Rs. 9, 6a. ", find his selling 
price per chair. 


Sol. Cost price of 30 

Profit on 30 chairs 
/. selling price 


chairs =Rs. 4, 12a. x30 

—Rs. ' 142. 8a. ... . 

=Rs. 9, 6a. 

=cost price T profit. 
f , =Rs. T42, 8a -f Rs.~ 9. 6a 


=Rs. 151 , 14a. 

* Selling price per chair =Rs. 151, 14a. — o0, 

” — Rs. 5, la. Ans. 
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Aliter y cost price of one chair=Rs. 4, 12 a. 
and profit of one chair =Rs. 9, 6c. + 30=5c. 

selling price=cost priced- profit ' 

=Rs. 4, 12c.+5c.=Rs. 5, la. Ans. 

Example 6. A man buys 100 sheep at Rs. 150 per score, 
keeps them for a month at a cost of Rs. 50 ; at what price per 
sheep does he sell them, if he loses Rs. 75 ? 

Sol. Cost price of 100 sheep=Rs. •^ ) . X 100=Rs. 750 

and expenses he incurred for a month =Rs. 50, 

total cost price=Rs 750+ Rs. 50 .= Rs. S00 

selling price =co?t price— loss 

— Rs. 800— Rs. 75=Rs. 725. 
selling price per sheep =Rs. 725 + 100 


Example 7. A grocer sold 
per lb. gaining thereb) r Rs. 84 
also cost price per lb. 

Sol. Selling price of one lb. 

and profit on ,, ,, 


3 cwt* 

; find his total 


=Rs. 7, 4a. Ans. 
of tea at Re. 1, 3 a. 
cost price and 


=Re. 1 , 3a. 

Rs. 84 
“ 3x1 12 ~ 


4a. 


cost price=selling price — profit 

=Rs. 1 , 3a.— 4c. = 15c. per lb. 1 . 
and total cost price = Rs. x3x!12=Rs. 315 j 

Example 8. A merchant sells 40 bags of rice containing 
2\ maunds each at Rs. 8, 4a. per maund. What is his prime 
cost if he loses Rs. 22, 5a. in this transaction ? 

' Sol. Selling price =Rs. 8, 4fl.x40x|j-=Rs. S25. 

Loss =Rs. 22, 5a. 

■ .'. cost price =selling price+loss 

= Rs. 825+Rs. 22, 5a. 

=Rs. 847, 5a. Ans. 

EXERCISE 105. 

1. A man buys a horse for Rs. 65, 10c. and keeps it for 
a week at the cost of Rs. 15. What does he lose if he sells it 
for Rs. 70, 10 a. ? 


2. A merchant bought a flock of sheep : containing 15 
score at Rs. 5, 4a, per head. . Having kept them for 2 weeks 
at the cost of Re. 1, 8c. per head per week, he sold the whole 
flock at Rs. 9 per head. Wha£ did he gain or lose ? 
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sells it at Re. per*^'; profit P6r CWt aijd 

/• A - man bought 500 mangoes aft* 

ai t vx score " d 

seer and mixes S sears 0 / water wTth”;? w m i} k at 3a - Per 
mixture at 2a. Sp. per seer. What did ho c *? en seds the 

6. A merchant hnn<rh+ 7l at d,d he gam or Jose ? 

quarter, the expenses of carnal etc ^ if ^ r° f wIleat a t £ 2 a 
He sold the whole of it at £ 2 *10s a nu^ g \ S k 4 f, . a 0 ua rter. 

7, A merchant bought 1 rwf r ^ er / fi n d his profit. 

2. cwt at Is. 2d. per lb g He SL b™ *}'■ £*• per lb - aad 
at is. Sd. per lb. ; calcuiaTe hTs test ”ta d S ° W the mix,ure 

Md S °’ d * ofi “ bS 

remainder so »“ 

O A TV\ 1 1 T y n/,11 T 1 


remainder so as to gain 

. , naijibcicnon «* 

9. A milk seller buys 24 maunds bf milk a + On 

and mixes 20 seers of water with it ; at what price neJ T* 

whole ? 6 SeU !t ’ lf he ITiakes a P rofl t °f Rs. 2, 8a. on 4“ 

10. A grocer bought 1 cwt. of tea at Is. 2d. per lb. 
and 2 cwt. at Is. 6^. per lb. ; at what price must he sell the 
mixture per lb. to gain £4, 13s. 4 d. ? 


§4. To find loss or gain per cent. 

Loss or gain per cent, is always reckoned on the cost 
»r : ce The following examples will illustrate the rule : 

Example 1. A man bought a horse for Rs. 250 and sold 
- for Rs. 300 ; find his gain per. cent. 

Sol. v cost. price=Rs 250. 
and selling price = Rs. 300. 

.. total gain =Rs. 50. 

This gain is on Rs. 250 (C. P. ) 

A gain on Rs. 250=Rs. 50. ‘ ' 

.'. gain on Re. 1 =Rs. ^L=Re. £ . 
gain on Rs. 100=Rs;' jx 100=R^. 20, 

20. p. c. is the gain. Ans 


/ 
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Example 2. A grocer bought 15 lbs. of tea at 10a'. per lb. 
and 10 lbs. of tea at 12a per lb He mixed them together and 
sold the mixture at 1 la per lb; find his gain or loss per cent; 


Sol. C. P. of 15 lbs. of tea =l0a x 15 = 150a. 

and C. P. of 10 lbs of tea = 1 2a x 10 = 120«. 

total cost price of 25 lbs. of tea=I50a.-r-120a. =270a. 

But selling price of mixture = 1 la. X 25 =275 a. 

.-. gain on 270a. = 5a. 

.- gain on la. =2 fv a - =iV- 
.*. gain on 100a. =55 X 100=|^ = l|-f 
.-. gain per cent. = J|f. Ans". 

From the above examples we learn the following rule : — £■ 

_ total profit or loss x 100 
Rule Profit or loss per cent . — — 'cost " price 

Example 3 The cost price of 12 a; tides is equal to the 
selling price of 10 articles; find the gain per cent. 

Sol. Let cost price of 12 articles=Rs. 100. 
selling price of 10 articles =Rs. 100. 
selling price of 12 articles. =Rs. 120. 
gain per cent. =20. Ans. 

.. Rote- For the sake of convenience we should always suppose the 
cost price in each question to be Rs. 100. 


EXERCISE 106 

- ' 1. A man bought a horse forRs. 250 and sold it for Rs. 300 
..find his profit per cent. 

2. A man buys a watch for Rs. 40 and sells it for Rs.50 ; 
what profit per cent, does he make ? 

3. A table which costs Rs. 7, 8a. is sold for Rs. 10 ; find the 
profit per cent. 

4. A horse which costs Rs. SO is sold for Rs. 90 ; find the 

profit per cent. . 

5. An article which costs Rs. 15 is sold for Rs. 10 ; find the 
■ ldss per cent. 

. - 6. A merchant bought some quantity of sugar at Rs S, 5a. 
'■A.p a maund and sold it at Rs. S, 10a. 8p, a maund. What 
profit per cent, did he make ? 
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7. A boy bought a number of pencils at 4a. a dozen and 
sold them at oa. a score. What did he gain or lose per cent. ? 

8. A shopkeeper bought a certain number of slates at 

Rs. 3. 6a. a dozen and sold them at 5a. 8 p. per slate; find his 
gain or loss per cent. " 

9. A fruit-seller bought some mangoes at 10#. per hundred 
and sold them at 3#. a score; find his gain or loss per cent 

10. A fruit seller bought 100 oranges at 4 for la. and*200 
oranges at' 3 for la. He then sold the whole lot at 4a. 6p. per 
score; calculate his loss or gain per cent. 

11. A man bought a horse for Rs. 250 and fed it for 2 
months at the cost of Rs. 35 per month. ' He then sold it for 
Rs. 280, what did he lose per cent. ? - 

12. The cost price of 16 articles is equal to the selling 
price of 20 of the same kind; find the loss per cent. 

13. If the cost price of 10 articles be equal to the selling 
price of 8, find the profit per cent. 

14. A merchant buys a quantity of sugar at £2. 8s. per 
cwt. | of it is wasted and the remainder he sells at .9 d. per lb ; 
calculate his gain or loss per cent. 

'15. A merchant buys a quantity of sugar at £2, 16s. 3d. 
per cwt.; .4 lb. of sugar is wasted in every cwt.; what would be 
hisgain .or loss per cent, if he sells the remainder at 6d. per lb? 

16. By selling 66 yards of cloth I made a profit equal to 
the cost price of 22 yards; find' my gain per cent, v 

17. What will be the loss p. c. if I sell 45 yds. of cloth 
and bear a loss equal to the cost price of 9 yards ? 

r s- is. A shopkeeper having purchased goods for Rs. 525, sold 
i of them at a profit of 20 per cent, and the remainder at a 
profit of 5 per cent.; ' find his gain: per cent, on the whole 

transaction . ' • - *■ 

19. A merchant bought teas, worth 2s. 6d. and 2s. per lb 
respectively and mixed them together in f the proportion of 2 lbs 
of the former to 3 lb?, of the latter and sold the mixture at 2s 
9<A per lb. ; find his gain per cent. i ? -- 

i &&20: A market woman bought eggs at 4 an anna and ai 
■ equal number' at 3 an anna; she sold them at 7 for 2 annas 
find her gain or loss per cent. 
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§5. To find selling price . 

When the cost price and gain or loss per cent, are given and 
the selling price is required, we proceed as in the .following 
examples . — 

Example 1. A horse is bought for Rs. 350 ; find the selling 
price if it is sold at a gain of 20 per cent. 


r> Q 120 

~ KS - 1(70 

=Rs. 1^x350 


Sol. if the C. P. is Rs. 100, the S. P. =Rs. 120 

T?q 1 

}) }} AVO» x ) j J j 

i) n Rs, 3 d 0 ,, ,, j.,,., 

selling price = Rs. 420 Ans. 

Example 2. I bought a house for Rs. 4200 and sold it at 
a loss of 15 per cent. ; find the selling price. 

Sol. If the C. P. is Rs. 100, the S. P.=Rs. 85 

Re 1 ~T?c 8 5. 

n >j j-vo. i f , n — 30(7 

„ Rs. 4200,, „ =Rs. t 8 AjX4200 

selling price =Rs. 3570. Ans. 


From the above examples we find that 

100-fgain p. c. 
100 

100— loss p. c. 
100 * 


Selling price: 


Xcost price. 
Xcost price. 


EXERCISE 107. 


1. I bought an article for Rs. 60 and sold it at a gain of 
20 per cent . ; find the selling price. 

2. At what price must a horse which costs Rs. 450 be 
sold so as to gain 1\ per cent. ? 

8. If by selling an article which costs me Rs. 66, 10a. 8 p. 

. lose 8 per cent., find the selling price. 

4. A man bought a house for Rs. 2100 and spent Rs. 133, 
5 a. Afi. on its repairs ;.at what price must be sell it so as to 
;ain 20 per cent. ? 

15. A grocer bought 4 lbs. of tea at 10a. a lb. and 8 lbs. 
3t tea of another quality at 8a. a lb. ; at what price p-*r lb. 1 
must he sell the mixture so as to gain 25 per cent. } 
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6. 160 maunds of rice were bought at Rs. 8 per maund 

and sold at a loss of 10 per cent. '; find the total selling price 

•and the selling price per maund.' 

7. 180 maunds of sugar were bought at Rs. 20 per 

maund and sold at a profit of 20 per cent. ; find the selling 
price per seer. 

8. A merchant bought SO maunds of wheat at Rs.5, 4a. 
per maund and paid Rs.'lO for expenses; at what price per 
maund must he sell it so as to gain 20 per cent, on his total 
outley? 

9. A shopkeeper bought oranges at the rate of 12 for a 

rupee and sold them at a profit of 20 per cent. How many 
did he sell for a rupeS? * • ’ r 

10. If the’ eggs are bought at the rate of 2 for a penny, 
how many must be sold for'a shilling so as to gain 20 p.c.? 


§6. To find cost price. t 

When the selling price and gain or loss per cent, are 
given and the cost price is required, we proceed as in the 
following examples: — 

Example 1. By selling goods for Rs. 650 a trademan 
gets a profit of 30 per cent. What did he give for them? 

Sol. If the selling price is Rs.l30,the cost ~Rs. 100 

Re.l „ „ -Rs. m 

,, „ . Rs.650 ,, — Rs. X650 

.'.cost price — Rs. 500. Ansy • 

Example 2. By selling a house for Rs. 2066, 10a. 8 p. I lost 
111 per cent.; find the cost price. 

Sol. 100—17^= 82| =£f -§ ; Rs. 2066, 10a. Si>.=Rs. 

If the S. P. is Rs. £#-?-, the C. P. = Rs. 100 

„ ;, Re. V „ „ =Rs. iOOx^ts 

” „ ,,. Rs. ... „ .==Rs.100x^|hX5-V- 

cost price „ An? ‘ 

Note From the above examples we fma that the 

inn 

i ■ - ... (1. — r x selling price 


(cost prices 


12 . 


iOO+gain p. c. 
100 

10b— ToFs"p. c. 


X selling price 
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' EXERCISE 108. 

What is the cost price (1—5): — 

1. When an article is sold for Rs. 24 at a loss of 4% ? 

2. When an article is sold for Rs. 35 at a gam of 5% ? 

3. When an article is sold for Rs. 108 at a gain of 20% ? 

4. When an article is sold for Rs. 152 at a a gain of 14% ? 

5. When an article is sold for Rs. 156 at a loss of 22% ? 

6. If a yard of cloth sold for 5a. 6fi. gives a profit of 20 

percent., find the prime cost. — • 

7. By selling a horse for Rs. 175,2a. I gain 20 per cent., 
find the cost price. 

8. By selling goods for Rs,77, Hr. a man gained 10 per 
cent. ; find the cost price. 

9. Find the prime cost of a cycle which when sold for 
Rs. 91 gave a profit of 5 per cent. 

vrilO. A merchant by selling a horse for Rs.177, 3a. lost 16 
per cent. ; find the cost price. 

11. A shopkeeper by selling a sewing machine for £5,16s. 
gained 16 per cent.; find the prime cost. 

12. A cow is sold for Rs. II 9,4a. at a gain of 12£ per 
cent.; how much did it cost? 

•w) 13. If apples are sold at the rate of 16 for a rupee and 
the gain is 12§ per cent. , at what rate were they purchased? 

14. If oranges are sold at a rate of SO for a rupee and 
the gain is 22^ per cent., at what rate were they purchased? 

15. By selling a horse and a cow for Rs .112, ba. I got a 

profit of 25 per cent. ; find the cost price of the hoise if the 
cow cost Rs. 40. ' A 


§7. Some Important Typical Examples. 

(j^prrhe following examples of different varieties ~ are 
worthy of careful notice: — / 

(a) Goods passing through successive hands. 

Example I. A sells an article to B at a profit of 25 per 

^ ^ a P r °fr* 20 per cent. It C pays 

Rs. 60 fox it, what did it cost A ? 
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Sol. C’s cost price=Rs. 60. 

As C purchased the article from B 
S’s selling price is also=Rs. 60. 
and B’s profit per cent. =Rs. 20. 

V B ’ s cost P ric e =Rs. ieg X 60=Rs. 50. 

As B purchased the article from A, 

A’s selling price is also =Rs. 50, 
and .4’s profit per cent. =Rs. 25 
/. ^’s cost price =Rs.^||x50=Rs. 40. Ans. 

Aliter. Suppose A’s cost price^Rs.100. 

he sold it to B at Rs.125;. 
and •.■ B made a profit of 20 per cent, on Rs. 125 

his selling price=Rs. |§§xl25=Rs. 150 which is 
evidently the price paid by C. 

if when C pays Rs. 150,-4’s cost price =Rs. 100 
.-. when C pays Re. 1, „ cost pribe—Rs- 

when C ,, Rs. 60 „ ,, &=Rs. ^gx60 

.> =-Rs/-u. Ans. 

Note. The student should understand clearly this second solution 
which is much simpler than the first. 

EXERCISE 109. \ 

1. A sells his horse to B at a profit of 20 %.and B sells it\ 

to C at a profit of 5%. If C pays-Rs. 252 for it, what did It 
cost A ? .j; > 

2. A sold his watch to B at & profit of 5 per cent. B sold 

it to C for Rs. 49, 14a. at a loss of 5%, what did A pay for it? 

3. A sold 'a piece of land to B at a profit of 25%, B sold 

it to C for £ 3668, 10s. at a loss of 13%; what did A pay 

for it ? 

4. A sells an article to B at a gain of 20%, B sells to C 
at a gain of 5%. If C pays Rs. 70 for it what did A pay for it? 

5. An article is sold by A to B at a profit of 12%. It is 
then sold for Rs. 2, 10a. by B who thereby gains 12$% on what 
he paid for it. What did A pay for it ? 

6. A sells goods to B at a gain of 22$%. B sells them to 
C at a gain of 7$%. C gives Rs. 5267, 8a. for them. How much 
did A pay for them ? 

i ^ -7. An article passes successively through the hands of three 
dealers, each of whom in selling adds as his profit 10 per centx 
of the price at which he bought it; if the third dealer sells the 
article for Rs. 332, 12a., what did the first dealer pay for it? 



356 ARITHMETIC MADE EASY [c 

(b) Different rates of gain or loss per cent, for fij 
ent selling prices. 

Example 2. A watch was sold for Rs. 45 at a loss i 
p. c.; for what should it have been sold to gain 30 p. c. : 

Sol. Y selling price — Rs. 45 
and loss per cent. _ =Rs. 20 
.*. cost price ' =Rs. • 3 g$ ) X 45=Rs. -if- 

Now Y cost price =Rs. i 

and gain per cent. =Rs. 30 w 

selling price =Rs. X -;|-=Rs. 73, 2a. Ansi 1 

Aliter. If the cost price is Rs 100, then a lose of 20 pef 
cent, means it is sold at Rs. 80 ;-and a gain of 30 per cent 8 
means it is sold at Rs.130. _ . 

rin this question 45 corresponds to SO and we are to find* 1 
the number corresponding to 130 which is evidently ’ 

=I§X 130=^731. 

.*. the required answer=Rs. 73. 2a. Ans. , 

Note. The student is very Strongly recommended to understand 
the solution which is more intelligent than the previous one. 

EXERCISE 110. 

1. By selling an article for Rs. 48 a man gains 44%, 
^jjow much must he reduce the price to gain 20%. 

2. By selling an article for Rs. 66. 10m Sp. a merchai 

loses 20%; at what price must it be sold to gain 20%. ':j 

3. By selling an article for Rs. 85 a merchant loses 
15%; at what price must it be sold to gain 124%; 

4. If a merchant, by selling an article for Rs. 372, 2a., 1 

gains 12|%; what should he sell it for to gain 25%. j 

5- By selling goods for £ 130 per ton, I gain 30 per cent;, 

what should I charge per cwt. to gain 74 per cent. ? • 

6. If I sell an article for £ 87, I gain S| per cent., what j 

must I sell it for to gain 20 per cent. ? ' 

7. If by selling a table for Rs. 8, 8a. I lose T Vof what 

\ it cost me, find at what price I ought to sell it to gain 16 -%.. 

-A 8. By selling a cow for £ 9, 7s. I lose 61 p. c., what must 

I sell it for to gain 13 per cent. ? 

9. By selling apples at 16 for la. 3 p. a man loses 25 peft 
cent. How many should he sell at 10 p.c. profit so that the 
total gain may be Rs. 3 ? 
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Example 3. A hoise is sold for Rs, 510 at a loss of 15% 
: - . 1 tne gam or loss per cent, had it been sold for Rs. 575. 

' ; Sole. When the selling price =Rs. 510 


the loss per cent. 

• r . cost price 
Now v cost price 
and selling price 
,', loss on Rs. 600 
. loss per cent. 


Rs. 15, 

=Rs. -V°5°-X510=Rs. 600 
=Rs. 600 
- -Rs. 575 
=Rs. 25 

= R s. ^o 5 n X 100=4i. Ans., 
EXERCISE 111. 

1. By selling a horse for Rs, 350, a merchant gains 25% V 
-’••‘.pat will. he gain or lose per cent, by selling it for Rs. 250 ? 

,\2 If I sell an article for Rs. 4, I lose 16f% ; what would 

the gain or loss % if I sell the same article for Rs, 5, 3 a. 2§ p. 

3. By selling a cycle for Rs. 74 a person lost 7| per cent., 

■ - nd the gain or loss per cent, if he sells it for Rs. 73. 

4. By selling goodsdor Rs. 24S, la. a peason" lost 19 per 
mt. ;find the gain or loss per cent, if he sells it for Rs. 355, 4a. 

5. By selling 7 oranges for 5a. a dealer gained 5 per cent.; 
.-hat per cent, wou’d he gain by selling it 9 for 7a. ? 

6. Goods were sold for £9, 7s. at a loss of 6|% ; what % 
,'ould have been gained or lost by selling them for £ 11,6s. ? 

7. By selling a watch for Rs. 56, I gained \ of the cost 
Price; what would be the gain or loss % ^ 1 sell it for Rs. 63 ? 

8 By selling 12 lb. of tea for £ 1, 11s. 6d., I gain 5\ 

chat do I gain or lose per cent. by . selling 50 lb. .of thesameS 
:ind of tea for £ 6, 9s. 2d. ? 

(c) To gain a certain p. c. on the whole transaction. 

, Example 4. A shopkeeper having purchased 40 bags of 
jiee at Rs. 5 a maund, sold | of them at a loss of 20%; at what 
: lrice per maund should the remainder be sold so as to. gain 
1 the whole transaction? • A bag contians 2\ maunds ■ 


% 011 
f rice. 

Sol. Cost price of 40 bags 
Total selling price he wants 
V cost price of \ °f rice* 
selling price of first \ 

/. sell'ng price of 2nd i- 
selling price per maund 


=Rs. 
-Rs. 
— Rs. 
= Rs. 
=Rs. 
=Rs. 


40 xf x5=Rs. 


5C0 

525 


500xi^=Rs. 

250. • i. 

250x x s %=Rs. 2G0 
521— Rs. 200— ps. 
325 t-50 


325- 


= Rs. 6, 8n. Ans. 
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1. A merchant bought good for £75 and sold \ of them 
at a loss of 20%. At what price should be.sell the remainder 
so as to gain 20% on the whole transaction ? 

2. A shopkeeper purchased goods for £60. He sold -J- at 
a loss of 10%. At what price should be sell the remainder so 
as to clear a profit of 10% on the whole transaction ? 

3. A merchant having purchased 300 maunds of rice at 
Rs. 8 a maund, sold J of them at a loss of 10 per cent.; at what 
price per maund should he sell the remainder so as to gain 5 
per cent, on the whole transaction ? 

4. A shopkeeper having purchased 250 maunds of wheat 
at Rs. 8 a maund, sold A at a profit of 10% and the remaining 
half at a loss of 15%. What did he gain or lose % on the whole? 

5. A merchant having 100 mds.of grain sold 50 mds. at 
Rs. 9 per md. and thereby gained 121%. At what rate should he 
sell the remaining half so that he may gain Q\°j 0 on the whole? 

6. A merchant bought 150 maunds of wheat and sold 50 
maunds of them at Rs. 9, la. \\p. a maund and thus cleared 
a profit of 7-|-°/ n . At what rate should he sell the remaining 100 

‘maunds so as to gain 10% on the whole transaction ? 

1 7. If goods be purchased for Rs.600 and £ be sold at a 

"Itfss of 10 per cent, at what gain per cent, should the remainder 
be sold so as to gain 20 per cent, on the whole transaction? 

8. A merchant having 150 mds. of grain sold 50 mds. 
at Rs. 5, 6a. per maund and thereby'’ gained 71%. At what 
gain p.c. should he sell the remainder so that he may gain 10% 
on the whole ? 


i 

Example 5. -A merchant purchased 111 maunds of wheat. 
He sold 26 maunds of them at a profit of 10% and the re- 
mainder at a profit of 6^%. Had he sold the whole wheat at 
a profit of 8% he would have gained Rs. 4, 13m 44/>. more. 
Find the cost price per maund. 

Sol- Suppose the cost price per md. —Re. 1 

*'• gain on 26 mds. = Rs. 2 6xjg n =Rs. 2-6 

•• 85 mds =85 X x 

Total gain „ =Rs. 26+Rs. 5*3125 
V gain on 111 mds. at 8 p. c. = Rs. Ill x T f su 


difference in gains=Rs. S*SS— 7-9125 
But the actual difference= Rs, 4, 13<7. 44 p. 
which is 5 times of Rs. -9675 
cost price per maund=Rs. 5. An?. 


=Rs. 
= Rs. 
=Rs. 
=Rs. 


5-3125 
7-9124 
S-S8 
*9675 
:Rs. 4*8375 
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1. A 


merchant bought 124 maunds of corn. He sold 
~4 maunds at a gain of 25 per cent, and 100 maunds at a gain 
ol 10 per cent. Had he sold the whole at a profit of 12-J per 
cent, he would have got Rs. 2 less; find the cost per maund. 

2. A man bought 91 sheep and sold f at a profit of 15 
per cent., ^ at a profit of 10 per cent, and the remainder at 
a profit of 8 per cent. Had he sold all the sheep at a profit of 
16 per cent, he would -have got Rs. 46, 3a.2-4p.moiz. what 
did he pay for a sheep ? 

3. A merchant having purchased 400.0 maunds of rice, sold 
l of them at a profit of 5 per cent., | of them at a profit of 10 
per cent., A of them at a profit at 12 % and the -remainder ' 
at a profit of 16 %. Had he sold the whole at a profit of 11% 
he would have got Rs. 728 more, find the cost price per maund. 

4-. 1 bought 50 horses and sold 15 of them at a gain of 

20 per cent., 25 at a gain of 16 per cent, and the lest at cost 
price. Had I sold all at a gain of 1 8 per cent. I should have got 
Rs. 560 more. Find the cost price of each horse. 

5. A merchant buys 5000 maunds of rice, one fifth of 
which he sells at a profit of 5 per cent., one fourth at a profit 
of 10 per cent . and the remainder at a profit of 16 %. If 
he had sold the whole at a profit of 15% he would have made 
Rs. 438, 12 a. more. What was the cost of rice per maund ? 

6. A merchant bought 630-maunds of ghee, soldi at a 
gain of 5 per cent, and ^ at a gain of 8 per cent, and the re- 
mainder at a gain of 12 per cent. Had he sold the whole at a 
gain of 10 per cent, he would have gained Rs. 115, 8a. more. 
Find the cost price per maund. 


Id) Mixture. ■ „ , „ , . , 

Example 6. If 34 lbs. of tea at Re. 1,2 a. a lb. be mixed 

with 29 lbs. of tea at 12a. lb. f at : what per-; lb. must the 
mixture be sold to gain 5 per cent, on the whole outlay. ? ; 

Sol The total cost =34 X 18a.+29x 12«. 

=6 1 2a . -f34Sa. = 960a. 

Add to it 5 per cent, gai n.i.e., +hyX 960= 48 a. 

(344-25 )\L. 63 lbs. are sold at 960+48 or 1008a. 

V i ih. is sold at igf- 2 or 16fl.,*.e/Re.,I. Ans. 
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EXERCISE 414. 

1. A man buys 100 lbs. of tea at 5s. per lb. and 40 lbs. at 
3s.6i.per lb. ; he mixes them and sell the mixture at a loss of 
12i per cent. ; at how mnch per lb. does he sell the tea? 

"2. A man buys 100 lbs. of tea at Rs.2 per lbs., 200 lbs. at 
Re. 1,8a. a lb. and -300 lbs. at Re. 1 per .lb., he mixes them and 
sells the mixture at Re. 1,10a. per lb. How much per cent, 
is his profit? 

3. Chicory is mixed with coffee bought at Re.l 4a. per 
lb. in proportion of 2 lbs. of chicory to 5 lbs. of coffee. 
The mixture is sold at Re. 1. 2a. per lb. which gives a loss of 
.6§ per cent. Find the cost price per lb. of the chicory. 

\ 4. A gorcer bought 50 mds. of sugar at Rs. 11,4a. a md. 

and mixed with it 70 mds. of sugar at a certain price By 
selling the mixture at 5a. a seer he gains 17^j p.c.; find the 
price per md. of the latter kind of sugar. 

5. A shopkeeper buys \ cwt. of tea, at 4s. 2d. per lb. and 
mixes it with tea at 2s. Md. per lb. How much of the latter 
must he mix with the former that he might sell the mixture at 
3s. 8^. per lb. and again 20 p.c. on his outlay ? 

6. How much water must be added to a maund of milk 
so that by selling the mixture at cost price, there may be 12A 
per cent, profit ? 

7. A man buys milk at 2\ d. per' quart, dilutes it with 
water and sells the mixture at 3d. per quart. How much water 
is added to each quart of milk if his profit is 60 p.c. 

8. A man purchased milk at Rs.9, 8a. a maund and 
mixed some water in it; by selling the mixture at Rs. 10 a 
maund he gained 25 p.c. How much water did he mix with 
each maund of milk 


(e) Different kinds of articles bought and sold at 
different rates. 

Example 7. A man buys eggs at 5a. a dozen and an 
equal number at 8a. a score; he sells them at Rs. 2, 8a a 
hundred and thus loses 4a. Find the number of egg she had bought 
Note. We can suppose an} 7 number of eggs he bought but to 
avoid fractions we should suppose the number of eggs equal lo 
the L. C. M. of 12 and 20 which is equal to 60. 
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Sol. Cost of 60 eggs at 5a. a dozen 
\ »• 60 „ at 8a. a score 

ftotal cost of 120 eggs=25fl.+24a. 
Selling price of 120 eggs at Rs. 2, 8 a. 

]os s on 120 eggs =49«.-48n. 

If the loss is 1$. the number of eggs 


a 


If the loss is 4 a. the number of eggs=120x4 
the required number =48o. Ans. 

EXERCISE 115. 


=25 a. 
.=24 a. 
=49rt. 
hundred=48a. 

= lfl. 

=120 


=480 



1. I bought a certain number of eggs at 4 a. a dozen 

and sold at la. a score. How many eggs did I buy if I made a 
a profit of Re. 1 ? f 

2. I bought some mangoes at 4a. a dozen and an equal 

number at 5a. a score. I then sold them at Re. 1, 14a. a' 
hundred'and thus cleared a profit of Re. 1; how many mangoes 
did I buy ? • - 

3. A man buys apples at 5 a. a dozen and an equal num- 
ber at 8a. a score; he sells them at Rs. 2, 8a. a hundred and 
thus loses 2a.; how many apples did he buy ? 

4. I buy a number of mangoes at 2 for a pice and half the 
same number at 4 for 3 pice; at what price must I sell them to 4 
gain 20 per cent, on the cost ? If my total profit is 14a., 
how many did I buy ? 

(/) Buying at a smaller price and selling at a greater 
price and vice versa.. 1 

Example 8. I sold a table at a profit of 10 per cent.; had 
I sold it for Rs. 2 more, 25 per cent, would have been gained- 
Find the cosc price. 

Sol. Let the cost price of the table be=Rs. 100 
/. selling pi ice in the first case ' =Rs. llo 
and ,, ,, „ the second case =Rs. 125 

difference =Rs.' 125 — Rs. 110=Rs. 16. . 

'l if the diff.=Rs. 15 the cost is supposed to be Rs.100 
If the difi.=Re. 1 „ „ would be Rs.. & ■ 

,\ If the diff.=Rs. 2 „ „ „ Rs. X- Rs-- 3 : 

cost price— Rs. 13, 5a. 4p. Ans. 
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Example 9. A man sold an article at a profit of 10 per 
cent. If fie had bought it at 10 per cent, less and sold it for 
} } a. more he would have got a profit of 25 per cent. Find the 
cost price. 

Sol. Soppose the cost price =100. 

/. selling price in the first case = HQa. 

Cost price in the second case =100—1 0—90a. 

selling price in the second case =§ g§ X 90 =S.^a. 

Diff. between the two selling prices = 1 10=|«. 

But the actual difference =^a. 

actual cost price=|- x 100 X2-=20«. = Re. 1, 4a. Ans. 

EXERCISE llfi. 

' — / i. Isold an article at a profit of 25%; had I sold it for 
Rs. 2 more, 37^% would have been gained - Find the cost price. 

2. Alfred sold his watch at a profit of 20 per cent., had 
he sold it for Rs. 3 more, 32 per cent, would have been gained, 
Find his cost price. 

* 3. Thomas sold his books at a profit of 5 per cent., had 

he sold them for Re. 1, 8a. less, he would have lost 4 per cent. 
Find his cost price. 

4. Bashir Ahmad sold his chairs at a loss of 15 per cent; 
had he sold them for Rs. 8 more he would have cleared a 
profit of 35 per cent., find the cost price. 

5. 12i per cent, more is gained by selling mangoes at 2 a. 
a dozen than 3 a. a score. Find the cost price of mangoes. 

6. A person sold an article at a profit of 5%. If he had 
bought it at 5% less than he did and sold it for Re. 1 less he 
would have cleared a profit of 10%. Find the cost price. 

7. A merchant sells a horse at a profit of 25 per cent. If 
he had bought it at 4 per cent, less than he did and sold it for 
Rs. 11,8a. less he would have gained the same percentage of 
profit. What did it cost him ? 

8. Baldev sells his watch at a profit of 5 percent. If 
he had bought it for 5 per cent, less than he did and sold it for 
Is. less he would have gained 10 per cent. Find his cost price. 

•• 9. A watch was sold at a profit of 12\ per cent., had it 
been bought at 5 per cent, more and sold it - for 16s. more the 
^seller would have gained 16^%. What was the cost price ? 

A man bought a watch and sold it at a loss of 10 per 
cent., if he had received Rs. 15 more he would have gained 20 
percent. What did the watch cost ? 
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{e) Change in the total cos t of articles owing to a change in 
their rates. 

Example 10. A lb. of tea and 4 lbs. of sugar cost Rs. 3 
2a.; but if sugar rose 50 per cent, and tea 10 per cent., they 
would cost Rs. 3, 1 la. , find the prices per lb. of tea and sugar. 

Sol. If both tea and sugar rose 50 per cent, the cost of 
1 lb. of tea and 4 lbs. of sugar would be . - , 

i ' Rs. 3.2«..x^H75a. 

But tea rose only 10 per cent - 

.*. 40% of the cost of 1 lb. of tea=75af — Rs. 3, l!a.=Re. 1; 

cost of 1 lb. of tea = Re. 1 x-^rf—Rs. 2, 8a. = Ans. 

cost of 4 lbs. of sugar =Rs. 3, 2a.— Rs. 2, 8a.==10a. 
eod of 1 lb. of sugar =10 4-4— 2-|-a. Ans. 

EXERCISE 117, 

1. 2 lbs. of tea and 5 lbs. of sugar cost 7s. 3d.; but if 
sugar were to rise 33^ per cent, and tea 20 per cent, they 
would cost 9s. Ad., find the cost of tea and sugar per lb. 

2. . 12 lbs. of tea and 25 lbs. of coffee together cost Rs. 43, ' 

5a. Ap.; bat if the tea were to rise 2\ per cent, and the coffee 
to fall 4| per cent, the same quantities would cost Rs. 42, 1 5a: 
Ap.; find the price of tea and coffee per lb. -- . ' ; --‘- 

3. One lb. of tea and 3 lbs. of sugar cost Rs. 3; but if;-,- 
sugar were to rise 50 p. c. and tea 10 per cent: they would 
cost Rs. 3, 8a. ; fill tine prices per lb. of tea and sugar. 

4. 2 lbs. of tea and 5 lbs. of sugar cost Rs. 2, 13a. but if. 
sugar were to rise 25 per cent, and tea 10 per cent, they womd 

' cost Rs. 3, 2 a. 9p.;Rnd the prices per lb. of tea and sugar. 

5. 10 mds. of rice and 15 mds. of wheat cost Rs. 102, SaV; 

but if rice were to rise 5 per cent, and wheat to fall tO per cent, 
they would cost Rs. 99, 1 la.; find the prices per md. of rice 
and wheat. . ' • 


(h) Discount. 

Example 11. A tradesman marks his goods^ at 25 per- 
cent. above cost price and. allows discount of 12|- per cent.- for 
cash payment. What profit percent, does he make ? 
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Sol. If the cost price is Rs. 100, his marked price =Rs. 125. 
| But discount to the cash purchaser ll?|_^j25=Rs 15 5 - 

= 124 per cent, on Rs. 125 1 f00 

, .•. the reduced price he gets from the cash purchaser 

=Rs. 125 — Rs. 15f =Rs. 109|. 
i.e., his gain per cent. = 109|— 100=9|-. Ans. 


Example 12. I buy goods for Rs. 39, 9a. 4 p. What price 
nust I charge in order to make 104 p c. on my capital, after 
allowing 15 p. c. discount to the customers? 

Sol. Suppose I fix the price=Rs. 100. 

I receive Rs. 100— Rs. 15=Rs. 85. 

J . „ _ 100 85x100x2 1000 

.'. cost pnce=Rs. 85 x jqJ ~= 2 21 = 

Now, if the C. P. is Rs.^j- the fixed price is Rs. 100. 
if the C. P. is Rs. 39, 9a. Ap. then the fixed price should be 
>s. ■jo’ocT X 100 of Rs. 39, 9a. Ap.= Rs. 51, 7 a. Ap. Ans. 


EXERCISE 118. 

1. A publisher sells books to a retail dealer at Rs. 5 a 
•ppy, : :but allows 25 copies to account as 24. If the retailer,/ 
1 jdls each of the 25 copies at Rs. 6,12a., what profit percent, 
roes he make ? - . 

t 2; ■ A tradesman marks his goods' 30 p. c. above the cost 
Hce/ but he allows customers 10 p. c. off his bill and thus/ 
•jiins Rs. 3, 3a. on the goods; find the amouut of the bill. s ~ 
\ 3; ; I, buy goods for Rs. 5040 and incur 10 per cent, expen- 

s; what must I charge in order to make 10 per cent, profit 
r 1 my capital. after allowing 10 per cent, discount ? 

\ 4. A trader allows a discount of 5 per cent, to his cus- 

omers. What price should he mark on an article, the cost 
s ;ice of which'is Rs. 712, 8a. so as to make a clear profit of 
per cent, on his outlay ? 

1 5. • A ,manu f ac t ur e r marks an article for sale at 50 per 

(nt. over its cost price but gives the retail dealer 13 articles 
' the dozen and allows a discount of 12| per cent, for cash, t 
Jhat does he gain per cent, on the cost of the article, when 
- gets ca^h price ? 
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(*’) To sel1 a number of articles at a loss or gain equal tc 
the selling price of a part of them. 

Example 13. I bought 20 maund of rice for Rs. 62, Sa, 
and sold them at a loss equal to the selling price of 5 maunds. 
Find the selling price per maund. 


Sol. Suppose S.P. of 20 maunds=Rs. 100 
loss=Rs. %%°x5 =Rs. 25. 

and costprice=Rs. 100-fRs. 25 =Rs. 125 
but the actual cost price = Rs. 62, 8a. 

If, C.P. is Rs. 125, the S.P. =Rs. 100 
~ „ Re. 1 „ „ =Re. ^ 

Rs. „ „ =Rs. 10.0 x i|5 =Rs . 50> 

/. selling price per maund=Rs, 50-f-20=Rs. 2-§ Ans, 


EXERCISE 119. 


1. I bought 50 maunds of sugar for Rs. 662, 8a. and soli 

it at a loss equal to the selling price of 3 maunds. Find tii 
selling price per maund. - o -d 

2. I bought 80 chairs for Rs. 690 and sold them at a. :,lps 
equal to the selling price of 12 chairs ; find the selling price pe 
chair. 

3. A merchant bought 56 cows for Rs. 2320, 8a. and, soli 

them at a gain equal to the selling price of 5 cows. • Firid-yth 
selling price per cow. • 

4*. I bought 50 chairs for Rs. 385 and sold them at- a dos 
of as much money as I got for 5 chairs. Find the selling pric 
per chair. , 

5. I bought 30 maunds of rice for- Rs. 180, 7 a. Qfi. and sol 
them at aloss of as much money as I got for 3 maunds.; - find th 
selling price per maund: 


{i) To get a percentage of profit equal to the cost price 


Example. 14. A person sold his watch for Rs. 24 an 
got a pescentage of profit" equal to the cost price ; .find the cos 
price. 1 
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Sol 


v cost price X 
cost price X 


^ostprice+lOO^ price 

1 00 ' "Mi 

cost price + >00 - ' . 

— %)- " =rRs - 24 - 


or (cost price) 2 + 100 cost price=Rs. 2400. 

Completing the square we have 

(cost price) 3 + 100 cost price + Rs. 2o0D=Rs. 4900. 

Or cost price +Rs.50=Rs. 70 [by square root. 

.-. cost price=Rs. 20- Ans. 

It follows therefore that when a percentage of profit equal 
to the cost price is given we have the 

Rule. ^SJ^m+j50) 2 --50=cost price. 


EXERCISE 120. 


1. An article when sold for Rs. 96 gives a certain profit 
per cent, which is equal to the cost price, find the cost price. 

2. A person sold his watch for Rs. 85, 4a. It yielded a 
certain profit per cent, which is equal to the cost price ; find the 

' cost price. 

3. A horse when sold for Rs. 39 gives a certain gain p. c. 
which is equal to the cost price ; find the cost price. 

.4. An article when sold for Rs. 75 gives a percentage of 
profit equal to the cost price ; find the cost price. 

5. A table when sold for Rs. 17, 4a. yields a percentage of 
profit equal to the cost price ; find its prime cost. 


(b) Miscellaneous Types. 

Example 15. A merchant sold a quantity of wheat at 
Rs. 5, 8 a. 2§/>. a maund and cleared a profit . of 2 per cent.; 
what is the quantity of wheat sold if the total profit is 
Rs. 63 ?. p p 


Sol. 


Selling price of one md.=Rs. 5, 8 a. 2S£ =R S +U 
and gain =5 per cent. ao ' 

A cost rice „ „ =Rs. ^X^==R S . 

.'. gam on one maund=Rs. . 4 A-i_R s 2 i = p, 21 
But the total gain =R S . 63 " ‘ * ’ HO 

entity sold _ =63-f -|i=240 mds. Ans. 
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EXERCISE 121. 

1. A merchant sold a quantity of wheat at Rs. 13, 4a. a 
maund and thus cleared a profit of 6 per cent. What is the 
quantity of sugar sold if the profit is Rs. 16, 8a. ? 

2. A merchant by selling a quantity of rice at Rs. 7, . 8a. 
a maund sustained a loss of 7-£ s p.c., find the quantity sold if his 
total loss be Rs. 73, 2 a. 

3. A man sold a number of sheep at Rs. 15 each with a 
profit of 25 per cent, and a total gain of Rs. 180. Find how 
many sheep did he sell. 

4. A merchant buys a certain number of yards of cloth 
at 5s. a yard ; he sells half of them at 65. 4d. per yard, but the 
remainder, being damaged he can only dispose off at a loss of 

dO°/ 0 under the invoiced price. His gain on the transaction is 
£14, 3s. 4 d. Find how many yards were purchased. 

AM 

jrAjP* Example 16. A person bought two horses for Rs. 550, 
3^sold one of them at a profit of 1 G p. c. and the other at a loss: 

, of 8| p. c. He neither gained nor lost in this business; find' 1 ' 
^ the cost price of each horse. 

Sol v gain on one nofse= loss on the other. A 

cost pric e of one 

cost price of the other 10 . , 

or C.P. of one : C.P. of the other=8§ : 10 

_ = 2 3 5 - : 10=5 : 6 

cost price of the first horse=y T x 55 0— Rs. 250 ) 
and cost price of the second horse=^-x550=Rs. 30J f : 

Example 17. A person bought two articles for Rs. 270! 

: He sold one of them at a gain of 1 2| p. c. and the other at a loss 

of 10 p.c. It was found that both the articles had fetched the 
same price. Find the cost price of each article. 

Sol. Suppose Rs. 100 is the cost price of one article, then . 
theS.P. of the article=Rs. 112|. 

the S.P. of the second article is also=Rs. 112| 

and the loss on it = 10 p.c. " 

C.P. of the second article=Rs. x£§£==Rs. 125 
ratio between the prices =100 : 125 = 4 : 5 
C.P. of the first article=Rs. fx270=Rs. 120 ) . 

and C.P. mm ,, second,, =Rs. fx270=Rs. 150 j A 
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EXERCISE 122. 

1. A person bought two horses for Rs. 560 ; sold one of 
them at a loss of 5 p. c. and the second at a gain of 61 p.c. He 
neither gained nor lost in this transaction. Find the cost price 
of each horse. 

2. A person bought two horses for Rs. 3600. The bigger 
one he sold at a loss of 5 p.c. "and the smaller one at a profit of 
7 p.c. He neither gained nor lost in this transaction. Find the 
cost price of each horse. 

3. The cost price of two clocks is Rs. 135. One was sold 
at a profit of 12^ p.c. and the other at a loss of 10 p.c. but both 
the clocks fetched the same price ; find the cost price of each 
clock. 

4. A merchant has a horse and a cow together worth 
Rs.-225. Fie sells the horse at a loss of 20 p.c. and the cow at a 
gain of 60 p.c. It was found that both the animals had fetched 
the same price ; find the price of each. 

5. A person bought two articles for Rs. 325 . He sold one 
at a gain of 5 p.c. and the other at a loss of 10 p.c. He found 
that both of them had fetched the same price. Find the price 
of each article. ' 

6. A merchant bought two cows for Rs. 520. He sold one 
of them at a loss of 15 p.c. and the other at a gain of 36 p.c. It 
was found that both the cows had fetched the same price; find 
the price of each cow. 


Example 18. A person had goods worth £300 ; he sells 3- 
ofthem so as to lose 10 p.c. By how much pei cent, 
should he raise the selling price in order to gain 10 p.c. cn the 
whole ? 

Sol. S. P. of£ =£iGuX 100— £90 
but total S. P. =£i^g x 300=£330. 

remaining S.P. =£330— £90=£240. 

In case he sells the remaining goods also at a loss, the 
. remaining S . P . =£$L x 200 =£ 1 SO. 

v di ff- in the rem. selling prices =£240— £1S0=£60 
excess per cent. 100=331. Ans. 
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EXERCISE 123, 

1. A person has goods worth Rs. 75; he sells § of them 
at a loss of 4 per cent. By how much per cent, should he raise 
that selling price in order to gain 4 p.c. on the whole ? 

2. A person has goods worth Rs. 450. He sells § of them 
at a los of 4 p. c. " By how much p. c. should lie raise that 
selling price in order to gain 10 p. c. on the whole ? 

3. A person pays 10 p.c. expenses on the goods and 
allow 10 p.c. to his customers on cash payment. By how 
much should he raise the sehing price from the cost price in 
order to get a profit of 8 p.c. on his outlay. 

4. A man having bought a quantity of goods for 
Rs. 1500, sells ^ at a loss of 4 p.c.; by how much p.c. must he 
raise that selling price in order that by selling the remainder 
at the increased rate, he may gain 4 p. c. on the whole 
transaction. 

Example 19. A person bought some paper at 8«. per 5 
quires and by selling it got on every 32 quires, a profit equal 
to the selling pi ice of 8 quires; find the selling price per 
quire. 

Sol. Since by selling 32 quires the profit = the selling 
price of 8 quires ■ 

.*. it is evident that the selling price of 24quires=the cost 
price of 32 quires. f 

V the cost price of ,32 quires=f x32=£§£;?.. 
the sellirg price of 24 ,, 

the selling pr.ee of 1 quire=-£§£ X^5=f|=2^fl. Ans. 

EXERCISE 124. 

1. A person bought some knives at the rate of 4 for 
iSa. and by sel ir g them got on every 40 knives a profit equal 
to the selling price of 10 knives. Find the selling price of 

each knife. ' ' - - 

. 2. A person bought some books at the rate of Rs. 5, 
JOfl. per dozen and got a profit equal to the selling _ price of 
5 books on the sale of every 30 books. Find the selling price 
of each book. 

3. A person bought some chairs at Rs, Sb per chair and 
sold 20 of them at a loss equal to the selling price of 8 chairs. 
Find the selling price of each chair. 
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4. A person bough t some bottles at 40s. per dozen. . How 
should he dispose them off in order to get , on a capital of 
every £100 invested, a profit equal to the selling price or 5 

dozen bottles ? 


** Example 20. A person bought two hoises at the same 
price. He sold one ol them at a profit of 12 p. c. and for the 
other he received Rs. 25 more them he received for the first. 
By this bargain he got 15 p. c. profit on the whole. What 
did each horse cost him ? 

Sol. 15 p. c. 12. p. c. — 3 p. c. 

— Rs. of the real price 

v -juo °f rea ^ price—Rs.lS. 
real price=1^2 x 15 —Rs. 500 
cost of each horse is Rs. 250. Ans. 

Example 21. A merchant bought two horses. The cost 
'price of one of them is| times that of the othei. He sold 
the former at a gain of 15 p. c. and the latter at a loss of 5 per 
cent. He got Rs. 149 in all by this transaction. What did 
each horse cost him ? 

Sol. Suppose he bought the second horse for Re. 1 . 
cost price of the first horse —Rs. £ 

Cost price of both the horses =l-f £=R S . £ 

Now the S. P. of the second horse =Re. x 1 =Rc. 

and „ „ „ first horse — Rs. Rs. 

selling price of both the horses =Rs. M-f £3=rR s . 

Now if the S.P. is Rs. 2 ^.,the C.P.=Rs. I 

if „ S.P. is Re. 1 the C. P.=Rs. ^X^ 
if „ S.P. isRs. 149 theC. P.=Rs. fx^XHSt 

— Rs. 140. 

Now divide Rs. 140 in the ratio of 4 : 3, 

the cost of the horses=Rs. SO and Rs. 60. Ans. 
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EXERCISE 125. 


1 . 


A person bought two motor cars, each for the same 
price. He soid one of them at a profit of 10 percent, and the 
other for Rs. 480 more than the first. He thus made a profit 
of 17$ per cent. ; find the price of the motor cars. 

2. A person having bought two houses at the same price, 
sold one of them at a profit of 15 per cent, and for the other 
he received Rs. 320 more than what he received for the first. 
He thus got a profit of IS percent, on the whole. Find the 
profit of each house. 

3. A merchant bought two horses. The price of one of 
them exceeds by $ the price of the other. He sold the horse 
of the higher price at a loss of 12| p.c. and the other at a gain 
of 5 per cent. Thus he received Rs. 428, 12a. in all; find the 
price of each horse. 

4. A person bought two horses. The price of one of 
them, was § of that of the other. By selling the large house at- 
a. gain of 5 p.c. and the other at a gain of 12 p.c. he got 
Rs. 3773 in all. Find the price of each house. 




5. I bought 200 books and sold 80 of them at a profit of' 


Rs. 20 and the remaining for Rs. 1000 gaining there by 42 p. c. 
on the whole ; find the price of a book. 

6. A person bought two decks. The cost price of one' - 
of them exceeds by J the cost of the other. He sold the better V 
one at a gain of 10 p. c. and the other at a gain of 7$ p. c. and- \ 
thus got Rs. SS in all ; find the’ cost price of each. ," v 


REVISION 

§8. The examples given in the preceding exercises sum 
up the whole chapter and now we close it with questions qf .; ? . 

various types. / . 

( EXERCISE 126j> 

1. A trademan by selling an article for Rs. 35, 1«. gained- 
10 p.c. ; find the cost price. 

2. .A marchant buys sugar at 7 a. 6p. per seer and sells it 

^-at 6ft. per chhatak. Find the gain per cent. ' 

[N. ‘ ' 3. By selling eggs at 3 for an anna I gain 5 per cent, on 
\t my outla}'.; what do I gain' or lose per cent, .by selling them -, 

at 7 a. a score ? 



on 
cloth 
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be 
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4 . A wholesale dealer sells an article at a gain . of 20 per 
cent, to a reatail deader, who selling it for- Rs. 1*.. gains 20 per 
cent. ; what did the wholesale dealer pay for it . 

5. A tradesman gains 6 per cent, by selling an article for 
^Rs. 795; how much percent, does he lose by selling the same 
for Rs. 690? 

~ 6. A merchant buys some cloth at such a price that by 

■selling it at Rs. 4, 6a. per yard he will gain 5 per cent, 
outlay; what per cent, will he gain or lose, if the 
sold at Rs. 3, 14a. per yard ? 

^ 7. - IJiought 5.0\maunds of wheat for Rs. 262, 8a. and was' 

obliged to sell it at a loss of as much as money as I received for 
2% maunds of wheat. Find the sale price per maund. 

"8. - A- person sold his watch for Rs. 50 instead of Rs. 35. 
Thus ne got 45 p.c. more profit; find the cost of a watch. 
f 9. A person bought' two watches for Rs. 106. He sold 
one of them at a profit of 25 p c. and the other at a loss of 
4| p.c. Both the watches fetched the same price ; find the 
cost price of each watch. ' 2 " _ 

) 10. Eggs were brought at 4 a. a dozen and sold at la. 

a score; find the number of eggs bought if the gain is Re. 1 . 

) 11. By selling goods for Rs. 144, the profit p* c. is equal 

‘to the cost price; find the cost price. 

12. A person has goods worth £275, he sells Y of them so 
as to lose 20 p.c. By how much p.c. should he raise the selling 
price in order'To gain 20 p. c. on thq. wholej 5 
>'* 13, A tradesman \yas making a profit of 26 p.c, on his outlay 

Avhen he was selling an article at Is. 6\d. The cost price hasN 
since been reduced by a penny and he has taken a penny off 
the selling price. What percentage of profit is he now making? 

^ _ 14. A grocer sold a quantity of tea at Re. 1,2 a. a lb. 
with a profit of 12| p.c. and a total gain of Rs. 6. Find how 
many lbs. of tea did he sell. 

■sj 15. How much should I have to pay for a watch which 
cost ^£3, 4s. to make, if the marker sold it to a dealer at a profit 
of 25 p.c. and the dealer sold it to me at a profit of 12^ p.c.? 
c If a reduction of 20 p.c. were made in the price of 

'"eggs, it will enable a person to obtain 54 more far 21 shillings. 
.^Find the present price. 

17. A trader allows a discount of 5 p, c. for cash pay- 
ment; how much p.c. above the cost price must be mark' Ids 
goods to make a profit of 10 p.c. 
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A coal merchant had 150 tons of coal of 
sold 50 tons at Rs. 27 per ton and found that he 

12^ p. c. At what rate must he sell the remainde*. su umt uc 
may gam 10 p. c. on the whole ? 

L- 19. A man buys 27 sheep for Rs. 90 and sells 12 at a 'oss 
f of 5 p. c., at how much price must he sell the remainder,! in 
order that he may gain 7\ p. c. on the whole ? 

^ 20. Find the cost price of rice when an additional profit 

of 2^ p. c. raises its price by la. Ip. per maund, 

21. A man bought a number of oranges at 3 for an anna 
and ah equal number at 2 for an anna. At what price per 
dozen should he sell them to make a profit of 20 p. c.? 

^ 22. By selling 5 yards of cloth for Re. 1, a man gains a 

^profit of 15 p. c.; what will be the gain or loss p. c. if he 
sells the same cloth at 6 yards for Re. 1 ? 

J 23. A quantity of tea is sold at Re. 1. 2 a. per lb. at* a 
profit of 12i p. c. and a total gain of Rs. 10. Find how many 
pounds of tea were sold. 

? An article when sold at a gain of 20 p. c. yields 

*"Ks. 7, 8 a. more than when sold at a loss of 4 p. c. find its 
prirpecost. 

A piece of cloth is sold for Rs. 54 at a profit of 
p. c. If it had been sold at Rs. 2, 6a. a yard, the profit 
would have been Rs. 9; find how many yards are there in the 
piece*. 

/26. A merchant sells some goods to a retailer at 50 p. c. 
^ofit; but the latter failing'die only receives 8a. a rupee; find 
the jherchant s gain or loss per cent. 
y*27. A tradesman' by means of a false balance defrauds 
** 10 p. c. in buying goods and 10 p. c. in selling. What p. c. 
does he gain on his outlay by his dishonesty ? 

^ A merchant' having purchased 1 





two horses for 


| 1350, sold one at a gain- of p c. and the other af.. a. loss 


in thi: 


k 


of 6 p. c.; he found that he had neither gained nor lost 
transaction. Find the cost price of each horse. _ 

29. A horse was sold at a, loss of' 10 p. c.; if it had beer 
sold for Rs. 35 more, 4 p. c. would -ha^ve been gained. Flirt 
the cost price. 

30. A man sells two horses for Rs. 1955 each 
he gains 15 p. c. and on the other he losses 15 p. c. 
total gain or loss. 


On ' .on 
Find-., hi 
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\A\. A merchant sells sugar to a customer, -using false 
weight and thereby gains llij-% on his outlay. What weight 
does he substitute for a seer ? 

32 ^ Bv selling a watch at a gain of 10 per cent, a man got 
^15 more than half its price. What is the price of the 
watch ? / 

c/yZZ.'' By selling 4 dozen -pf mangoes for Rs. 13, it was found 
11mt^ { D fhs of theouilay was gained;^ what ought to have 
been the retail price per mango in order to have gained 
60 per cent . ? 

34. Two articles are sold for Rs. 396 each, one at a gain 
of 10 p. ov and the other at a loss of 10 per cent. Find the 
gain oRiOss per cent, on the whole. • 

, 5. A person bought some slates? at 3 a. per slate. Out of 

mem 3 dozen were found broken and the remaining he sold 
it 4a. per slate and thus cleared a profit of Rs. 3. How many 
slates did he buy ? 

36. I bought two horses for Rs. 385 and sold one of them 
at a gain of 12| p. c. and the other at a loss of 13? p. c; 
[ neither gained nor lost in this transaction; fmd the cost 
price of each ? 

37. A grocer bought 30 lbs. of tea at 12a. per lb. and 50 
lbs. at Re. 1, 2a. per lb. At what rate per lb. must lie sell 
the whole to gain at least 10 per cent, of the returns ? 

38. By selling a horse and a cow for Rs. 310, a person 
gained 15 p.c. on the horse and 10% on the cow. Had he 
sold the cow at a gain of 15% and the horse at a gain of 10% 
he would have realized Rs. 308, 12a. Find the cost price of each, 

39. Rs. 61, 4a. was spent in buying apples at Re. 1, In. 4p. 
a score. When they came to be sold, part of them was 
worthless; but the rest on being sold at a profit of 30 p. c. 

realized Rs. 68, 4a. ; how many scores were t lere of wortheless 
ones ? 

.40. If I sell a horse for Rs. 132 and a cow for Rs. 88, I 
gam 10 p.c. on the whole, But if I sell the horse for Rs. 150, 
and the cow on the original price, I gian 15 p.c. Find the 
orig.nal cost price of each. 



CHAPTER XXXII 

PROPORTIONAL PARTS AND PARTNERSHIP. 

1. PROPORTIONAL PARTS 

§ 1. . To divide a given quantity into -proportional parts 
is to divide into parts proportional to the given numbers. 

Note. Again means a second time. As much again means as 
much once and as much a second time i.e., twice as much. Half as 
much again means as much once and half as much a second time, i.e., 

1£ times as much. 

The following examples will illustrate the process : — 

Example 1. Divide Rs. 356, 4a. among A, B and C so 
that their share may be proportional to 3, 4 and 5. 

Sol. The sum of the parts —3+4+5=12. 

Therefore the whole sum Rs. 356, 4a. is to be divided into 
12 equal parts of which A shall have 3 parts, B 4 and C 5. 

12 parts— Rs. 356, 4a. 

1 part=Rs. 29, 11 a. 

H’s sliare=Rs. 29, 11a. x3=Rs. 89, la .1 

B's share=Ks. 29, 11a. x4=Rs. 118, 12a.VAns. 

C’s share— Rs. 29, 11a. x5=Rs. 148, 7 a.\ 

Example 2. Divide Rs. 279 among A,B,C in the ratio of’ 

J, 8, i respectively. 

Sol. A: B:C 

— i •' s : i /Multiply each term b3^ 30, the L. C. M. of .. 

or 15 : 10 : 6 5 the denominators 2, 3, 5. 

15+10-1-6, i.e., 31 parts^Rs. 279 or 1 part=Rs. 9 
M’s share=Rs. 9x 15=Rs. 135.1 • 

B’s share^Rs. 9 X 10 =Rs. 90*. >ABS. t T . 

C’s share=Rs. 9x 6=Rs. 54. } . . . " 

Example 3. Divide Rs. 420 among A, B and C so that A 
may receive twice as much as B and B twice as much as C. 

Sol. Let C's share be=l. . 

• B’s share =2[since B gets v twice as . much as CJ 

knd A ’ s share =4[since A gets twice as much as B] 

hence the sum of the parts = 1 +2+4=7. 

V 7 parts =Rs 420 _ 

1 part =Rs- 60. . 
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A’s share =Rs. 60x4— Rs. 240. | 

B’s share = Rs. 60x2=Rs. 120. J- Ans. 

C’s share =Rs. 60 x l=Rs. 60. } 

Example 4. Divide Rs. 381, 3a. among A, B and C so 
that A’ s share : B s share is as 5 : 6 and B s share . C s share 
as 3 : 4. 

Sol. We can put the conditions given above as tinder 
A : B : C ] Now find out either C's share 
5:6 j- or A’s share by the unitary method. 

3:4 ] 

If B gets 3, C gets 4, 

If B gets 1, C gets %, *•' 

If B gets 6, C gets | x 6 = 8. 

Hence A : B : C—5 : 6 : 8. 

Now proceed as in previous examples. 

Example 5. Divide Rs. 375 among A, B and C so that if 
Rs. 4, Rs. 5, Rs. 6 be subtracted from their respective shares, 
the remainder may be in the ratio of 3 : 4 : 5. 

Sol. 4+5+6=15 ; Rs. 375-Rs. 15=Rs. 360. 

Now divide Rs. 360 in the ratio 3:4:5 and then acid 
Rs. 4, 5, 6, respectively to the shares. 

‘ " Example 6 Divide Rs. 1680 amang A, B and C so that 
A may receive $ as much as B and C together and B ~ as mdrh 
as A and C together. n 


Sol. First condition Second condition 

If B and C get Rs. 1, If A and C get Re. 1, 

A gets Re. |. B gets Re. + 

Total m this case=l|=§ Total in this case = l ==§. 
Now find the share of A in terms of t lie second condition. 
If the total is A gets §■ 

" „ is 1, A gets^x|==T 

” „ »' is + A gets ixf^jT 

l.- C will get 1 -*=i| 

The proportional parts are , 5 S , f and ++ 
or 5, 12 and 13. 

Now the sum of the parts =5 + 12 + 13=30 
V 30 parts=R s . 1680 * 

1 part=R s . 56. 
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A’S share=R s . 56x5 =Rs. 280 

B’s hare=Rs. 56x I2=Rs. 672 } Ans 

C’s share =Rs. 56x I3*Rs. 728 

Aliter. 'A’s share : (R-hC)'s share =1 : 5 
R's share : (A-}-C)’s share=2 ; 3 

Now divide Rs. 1680 (t) in the ratio I : 5 

(ii) in the ratio 2 ; 3 

A’s share =|- of Rs. 1680 ' =Rs. 280.) 

i B ’ s share^f of Rs. 1680 =Rs. 672.} Ans. 

C s share* 1680- (Rs.280-fRs. 672) *Rs. 728 ) 

Example 7. Divide 184 into three parts such that 4 
times the first— 5 times the second =8 times the third. 

Sol. Let 4 times the first =5 times the second=S times 
the third* 1, then 

first part*!, 2nd P ar ^ § and third part=| 
first part : 2nd part : 3rd part*| : i ; | 

= 10 :°8 : 5. 

- Now proceed as in previous examples. 

Example 8. Divide Rs. 82 among 5 men, S women and 
1 0 boys in such a way that a woman is to receive twice as 
much as a boy and a man as much as a woman and a bo} ? ' to- 
gether; what do the women receive ? 

Sol, Since one woman receives as much as 2 boys. 

.\ 8 women receive as much as 16 boys. 

Again one man receives as much as one woman and one 

boy, 

5 men receive as much as 5 women and 5 boys, 
i. e. t as much as 10 boys and 5 boys, 

i.e., as much as 15 boys 

v 5 men* 15 boys and 8 women* 16 boys 

men’s share : women’s share : boy’s share* 15 : 16 : 10 

Now proceed as in previous examples. 

Example 9. 685 coins consist of guineas, half-sovereigns 

and half crowns ; the values of guineas, half-sovereigns and 
half-crowns are in the ratio of 15 ‘.8:5 ; find the number of ^ 
each coin. 

Sol. Ratio in the values* 15 guineas : half-sovereigns 
worth 8 guineas : half-crowns worth 6 guineas. 
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No 


of 


coins=15 


8x21 
: 10 ' 


6x21 

2 -| 


= 15 


8<t • 252 

-'S' • _ s~ 


=75 : 84 : 252 or 25 : 28 : 84. 
Now 25+28+84=137 and 685+137=5 


guineas =5x25=125 j 
half-sovereigns =5 X 28= 1 40 • 
half-crowns =5 X 84 =420 ( 


A ns. 


Example 10. How many eight anna pieces, four anna 
pieces and two anna pieces the numbers of which are in the 
ratio of 3 : 5 : 4 are together worth Rs. 156 ? 

Sol. Values of three groups of coins are as 

3 eight anna pieces : 5 four anna pieces : 4 two-anna pieces 
or as 12 two anna pieces : 10 two-anna pieces : 4 two-anna 
pieces or as 12 : 10 : 4 or 6 : 5 : 2, v 6+5+2=13 

the amount in 8 anna bits=Rs. *j 3 G -X 6 =Rs. 72 
the "amount in 4 anna bits=Rs. -+(-X5=Rs. 60 . 

the amount in 2 anna bits=Rs. , 1 ^jlx2=Rs. 24 

Therefore there are 72x2=144 eight-anna, 60x4=240 
four- anna and 24x8=192 two-anna pieces. Ans. 

Example 11. Total salary of A,.B and C is Rs. 350; if 
they spend 75%, 80% and 56°/ 0 of their salaries respectively, 
their savings are as 10 : 12 : 33 ; find their respective salaries. 

Sol. A’s saving= 100—75 =25% of his salary 
B’s saving= 100— 80=20% ,, „ ., 

C's sav ing =100—56=44% „ „ „ 


,'tou AS salary : of B's : of C s=10 : 12 : 33 

i.e., (1) \ of A’s salary : l of B’s salary=10 : 12 
and (2) § of B’s salary : *§■ of C’s salary=12 : 33. 

From (1) we get Jx 12 of A s salary=-|x 10 of B’s salary 
or 3 times A’s salary =2 times of B’s salary 
.*• AS salary : B’s salary=2 : 3. 3 

From (2) we get |x33 of B's salary =3 4 x 12 of C’s salary 

or + times of B’s salary =++ times of C > s saiarY 


•*. B’s salary : C’s salary =V+. 
or 132x5 : 33x25 or 4°: 5. 


Li ‘ 


I 
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- The ratios are therefore as follows - — 

A: B : C 
- " 2:3 

4:5 

We can now proceed by the method already explained in 
Ex'. 4. 

Example 12. A’s present age is to be B’s as 8 : 5; and 20 
years ago it was as 12 : 5. Find the present age of each. 

Sol. ^4’s present age to B’s present age is as 8:5; and 
8 is 2| times (8—5). Similarly." 

A’s former age was to B’s former age as 12 : 5 ; here 12 is 
If times (12— 5J . . 

It follows therefore that 

A’s present age = 2| (A’s— B’s present ages) 

and A’s former age— If (N’s— F’s former ages) 

Since the differance of the ages of two persons is always 
the same though the ratio of the ages is always varying. 

A A’s present age : ,4’s former age=2§ : If 
or 2| times .4’s former age=lf times d.’s present age 
or A's former age =(lf -r2|) or of his present age 
but A 's former age— .<4's present age— 20 ’years » 

/4's present age— 20 years— - j 9 5 of A’s present age 
•'•(1 ~Tt) -^’ s P resen t age =20 years 

or of .d's present age =20 years 
.*./4's present age =20x- 3 g l -=56 yrs. 

\‘A ’ s age : B’s age=8 : 5 • Ans. 

B’s present age =f of 56=35 yrs. 

Example 13. Four years ago the ages of A and B were 
as 13:9 and eight years hence they will be as 4 : 3 ; find their 
present ages. 

Sol. In 4-f-8 i.e., 12 years the . ratio would be changed _ 
from 13 : 9 to 4 : 3. Note 13— 9=4 and 4— 3=1. - 

Now reduce the second ratio to its equivalent ratio so -v . 
-that the difference between the terms is the same as that 
between the terms of the first, z.e., 4. 

.-.4 : 3 = 16 : 12. ' '■ ■ 
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‘If A’s age 4 years before had been 13 years it would have 
taken only 16—13, i.e. 3 years to become 16 years. - 
3 : 12 : : 13 : A’s age 4 years ago. 

12x13 _ 0 

or A s age 4 years ago = — g =52 years. 

.'. A’s age =52+4 =56 years. ? Ans 

and B’s age= X 52 -j 4=40 years. f ' 

EXERCISE 127. 

t , 1. Divide Rs. 526, 8a. into parts proportional to 2, 3 
> and 7. 

2. Divide Rs. 487, 8a. into parts proportional to + ■} 
and \. 

3. Divide Rs. 625, 9rt. into 4 parts in the proportion of 
;’i U, *75, -625. 

4. The magnitude of the three angles of a triangle are 
in the ratio of 3:5:1. Find the number of degrees in 

b; each angle. 

5. A number is divided into 3 parts in the proportion 
of 3, 5 and 7, if the first part is equal to 24, find the number. 

6. A sum of money was divided into parts proportional 
to 2T, 2'5 and 3 - 2 ; the smallest part was Rs. 10, 8a. ; what 
was the sum divided ? 

■ \ 7. Divide Rs. 738 among A, B and C so that if their 

' shares be diminished by Rs. 7, Rs. 5 and Rs. 6 respectively, 
the remainder may be in the ratio of 5 : 6 : 7. 

\ 8. Divide Rs. 586 among A, B and C so that if Rs. 15, 

-Rs. 20 and Rs. 49 respectively be added to their shares the 
total may be in the ratio of 4 : 5 : 7. 

• - _ . 9>. Divide Rs. 517 among A, B and C so that A’s share : 
* 3 S 4 ^ are * S ec l u ^ to 4 : 5 and B’s share : C’s share is equal to 

10. Divide Rs. 126, 6a. among A, B and C so that A 
may have \\ of B’s share and B double of C’s share. 

11 Divide Rs. 450 among three persons so that first man’s 
share : second man’s share =4 : 5 and second man’s share: 
mird man s share=5 : 6. 
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12. Divide Rs. 252, 8a. among A, B and C so that A mav 

get twice as much as B and RThrice as much as C. ^ 

13. Divide £250 among ,4, 5 and C so that A’s share: 
B s share=l : and B’s share : C’s share— | 

14. Divide Rs. 1125 among A, B, C and D so that A may 
receive twice as much as B , thrice as much as C and 4 times 
as much as D. 


15. Rs. 350 is divided among A, B and C. B’s share is 
equal to A’s share and Rs. 40 more; C’s share is equal to A’s 
share and Rs. 70 more; find each one’s share. 

t 16 . Rs. 625 is to be divided among A, B and C; if A re- 
ceives Rs. 130 less than C and C receives Rs. 25 less than B, 
how much will ea'ch receive ? 

17. Divide Rs. 395 among A, B and C so that B may get 
25 per cent, more than A and 20 per cent, more than C. 

18. Divide Rs. 1525 among A, B and C so that B may 
get 20 per cent, less than A and C may get 20 per cent, less 
than B. 

19. The sum of the ages of three men is 108 years. 
Twelve years ago their ages were in the proportion 5:4:3; 
find their ages. 

20. Divide a guinea between A, B, C and D so that B’s 
share is * more than ^4’s, C’s l more than B’s and D’s \ more 
than C’s. 

21. Divide Rs. 551 in three parts' so that 4 times the 
first, five times the second and twice the third part may all 
be equal. 

22. A purse contains rupees, eight anna pieces ,and four- 
anna pieces; their numbers are in the proportion of 2, 3 and 4; 
find the numbers of each coin if the amount of money in the 

purse be Rs. 81. , _ . T 

23. How many sovereigns, crowns and florins whose 

numbers are proportional to 2-5, 3 and 4 are together worth 

£365 ? . 

24. 10880 coins consist of pounds, shillings and pence, 

the values of pounds, shillings and pence are as 4 : 3 : 2 , find 
the number of each coin, ( 



3S2 


ARITHMETIC MADE EASY 


[CHAP. 


25. Divide Rs. 2440 among A* B, C and D so that B’s 
share may be f of ,4’s share and C's share 3% of R s share 
and D’s share J of B’s and C’s together. 

26. Divide Rs. 6270 among A, B and C so that A shall 
receive ^ of as much as B and C together and B shall receive 5 
of as much as A and C together. 

27. Divide Rs. 3080 among A, B and C so that A shall 
get •§• of as much as B and C together and B shall get 3% of as 
much as A and C together. 

28. Divide Rs. 12540- among A, B and C so that A may 

receive f of as much as B and C together and B may receive g 
of as much as A and C together. o 

29. The sum of £177 is to be divided among 15 men, 20 
women and 30. children in such a manner that a man and a. 
child may together receive as much as two women and all the 
women may together receive £60. What will they repec- 
tively receive ? 

^ 30. The sum of Rs. 2840, 1 ci. is to be divided between 7 
men 11 women, 5 boys and 6 girls, so that for every Rs. 3, 12 a. 
a man receives, a woman may get Rs. 2, 3a. and for every Es.2, 
10 a. a woman receives, a boy may get Re. 1, 14a. and a girl 
Re. 1, 2. Find how much each person receives. 

31. A five-storeyed building braught in a rent of Rs. 1250. 
The ratios of the rents jdelded by the successive storeys, i. c,, 
the first to the second; the second to the third and so on 
are 3 : 2 ; 1 : 2 ; 16 : 9 ; 9 : 5. Find what rent each storey 
yielded. 

32. The total of the salaries of A, B, C is Rs. 444 : if they 
spend 80 p. c., 85 p.c., 75 p. c., of their salaries respectively, 
their savings are as 7 : 6 : 9; find their respective salaries. 

33. A, B, C’s total income is Rs. 1440. If they spend 80%, 

• 85 p. c.. 75 p. c. of their incomes, their savings are as S : 9: 20, 

find how much each earns. 

34 Divide Rs. 950 among A, B, C so that Rs. 70 more 
than 5 of A s share, Rs. 45 more than ^ of B’s share and 
! ^ S - 30 more than § of C’s share may be all equal. 

35> A person died leaving Rs. 3800 with directions to his 
_pragnant wife that she should keep Rs. 1520 for herself and 
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give Rs. 22S0 to the child if a son is born and in case a daugh- 
ter is born to give Rs. 1520 to her and keep Rs. 2280 for her- 
self. But as God would have it, twins, i.e., a daughter and a 
son, were born. How is the money to be divided now ? 

'36. A’s present age is to B’s as 10 : 9 and 12 years ago 
it was as 7 : 6. Find the present age of each. 

37. A's present age is to B’s as 1-3 : 10 and 20 years ago 
it was as S : 5. Find the present age of each. 

38. Five years ago the age of A and B were as 4:3 
and ten 3 mars hence they will be as 11 : 9. Find their present 
ages. 

39. Six years ago the ages of A and B were as 10 : 7 and 
nine years hence they will be as 13 : 10: Find their present 
ages. 

40. Divide 312 into three parts such that if tl^ are 
divided by 5, 6, 7 respectively, the quotients shall be in the 
proportion of 4, 3, 2. 


II. PARTNERSHIP. 

§2. When some persons begin to trade together with a 
joint stock and the gain or loss is ascertained in proportion to 
the money contributed by each person, this system of business 
is called partnership. 

partnership is of two kinds — simple and corn-pound. 

Simple partnership. When the capital contributed by each 
partner is supposed to remain for the same period of time, it is 
called simple partnership. - 

Compound partnership. When it remains for different 
times it is called compound partnership. 

We give below examples of. each kind : — 

Example 1. A, B and C are partners in a business. A 
contributed Rs. 1200, B Rs. 900 and C Rs! 800 and they gain 
Rs. 580 ; how should the profit be divided. [Simple partner- 
ship.]. 

Sol. We shall proceed as in Art. 1 of this chapter, i.e., 
Rs. 580 will be - divided in the ratio of 1200:900:800 or 
12 : 9 : 8. 
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Example 2. Three men A, B and C enter into partner- 
ship. A puts in £300 for 4 months, B puts in £400 for 5 
months and C puts in £200 for 8 months. They gam £240. 
what should each man receive as his share of gain ? [Com- 
pound partnership"!. 

f Sol. £300 for 4 months will produce the same gain, as 
£300x4 or £1200 in one month. Likewise £400 for 5 months 
and £200 for 8 months will yield the same gain as £2000 and 
£1600 for one month, respectively. 

Now proceed as in simple parrnership. 

The profit will be divided in the ratios 1200 : 2000 : 1600 

or 3 : 5 : 4 

Now 3+5 + 4=12. ' 

A’s share=j 3 2 of £240=£ 60 

B’s share =4^ of £240=£1' 00 • Ans. 

C’s share=^ of £240=£ 80 

Example 3. A and B rent a field for Rs. 60 ; A puts in 
50 cow s for 6 months and B puts in 40 cows for 5 months; 
how much rhould each pay for the rent ? 

Sol. 50 cows grazing for 6 months must eat as much as 
50x6 or 300 cows in one month; also 40 cows for 5 months 
must eat as much as 40x5 or 200 cows in one month. 

the rent must be divided proportional to 300 [and 200 
or 3 and 2. 

v 3+2=5 ; 

+ must pay § of Rs. 60=Rs. 36 ) . 

B must pay g 0 f Rs. 60=Rs. 24 j n ‘ 

EXERCISE 128. 


1. Two persons enter into patnership; one contributes 
Rs. 900 and the other Rs. 1200 and they gain Rs. 2S0; what 
is each person’s share of the profit ? , 

2. A, B and C enter into partnership. A puls in 
Rs. 2,000; B Rs. 5000 and C Rs. 11000; what would be the 
share of each in Rs. 2179, 2a. profit. 

3 A, B and C form a joint stock of Rs. 75000, of which 
Rs. 36000 are contributed by A, R s . 30000 by B and the 
S n p der . ky C / At the end of the year, the profit is found 
to be R S . 167o0; find the share of each, Rs 800 a month being 
allowed as salary to C as acting partner; ® 
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A and B are partners in a business: A puts in Rs, 833, 
5a.4fi. and B Rs. 966, 10a. 8 p. At the and of the year the* profit 
is found to be Rs. 300 only; find the share of each, Rs. 2,8a. 
a month being allowed as an allowance to A as acting partner. 

5. A contributes a certain capital for 4 months and B 
contributes Rs. 400 for 5 months. If their profits be in the 
ratio of 3 : 4, how much did A contribute ? 

6. Four merchants trading with a capital of Rs. 1 1900 
find after a year their respective shares increased by Rs. 265, 
13a., 4 p., Rs. 372, 2a. Sp., Rs. 531, 10a. 8p. and Rs. 63S. Find 
bow much t h ey^-su b scribed to the original capital. 

7. A starts business with a capital of Rs. 4,000; after 
3 months he admits a partner B with a capital of Rs. 6000 and 
after further 4 months another partner C was admitted, with a 
capit al of Rs. 9000. At the end of a year after A started the 
business the profit was found to be Rs. 2450. What is each 
person’s share of the profit ? 

8. A, B and C entered into a partnership, A advanced 
Rs. 1200, B Rs. 1500 and C Rs. 2000. After 2 months C 
withdrew Rs. 200- and after 5 months B put in Rs. 300 more. 
At the end of a year! the profits of the concern were Rs. 1130. 
Find each one's share of the profit? 

9 A and B advanced Rs. 1500 and Rs. 1800 respectively 
in a business and took Rs. 2000 from the Punjab National 
Bank on the condition that they must pay Rs. 120 a year to .. 
the bank as interest ; at the end of a year the profit is found 
to be Rs. 1110; find the share of each in the profit. 

10 A started a business with a capital of Rs. 2100, after 
4 months he. admitted another partner B. What amount 
should he put in so that the profit may be divided equally at 

the end of the year ? ' - 

11 A B and C are partners in a business and their shares 

are in the proportion of | A withdraws half his capi- 
ta i at +h e end of 4 months and after 8 months more a profit 
of Rs' 2024 is declared. What is A’s share ? 

12 A employs Rs. 2000 in a business for 8 months, B who 
' • ins later keeps his capital for 6 months and receives Rs. 150 
■ out of a total profit of Rs. 400. How much does B subscribe 

' to the business ? 
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13 A and B are partners in a business in which A has 
Rs 4900 and B Rs. 1400; B is the workiug partner and hence 
receives 6% of the total profit, the rest being divided m pro- 
portion to the capital. If the profits are Rs. 450, what does 
each receive ? 

14. A starts a business with a capital ox Rs. J oOO and 
admits two partners B and C after 3 months and 6 months 
respectively. After a year the profits are divided in the ratio 
of 5:4:3. What amount did B and C each ccntribute ? 

15. A starts a business with a capital of Rs. 1700 and 
admits two partners B and C after 3 months and 6 months 
respectively. After a year the profits are djyjs&jd in the ratio 
of 2 : 3 : 5. What amount of money did B aff<5 : 'C each contri- 
bute ? 

16. A is a working and B is a sleeping partner in a business. 
A possesses £ 1200 of the capital. B £ 2000. A receives 10% of 
all profits for managing and the rest is proportionally divided. 
The total profits being £ 800,find the share of each. 

17. A is a working and B a sleeping partner in a business. 
The capital of A is £ 2400 and that of B £ 4000. At the end 
of one year, the profit amounted to £ 1600. Being the mana- 
ger, A receives 10% of the profit. How should the remainder 
of the profit be divided ? 

18: Kirpal Singh and Nihal Singh hire a meadow. Kirpal 
Singh puts in 120- cows and Nihal Singh 150. After 3 months 
Nihal Singh sold 100 of his cows. If the rent of the meadow 
be Rs. 585 for a year, how much of the rent will each pay ? 

19. Two persons rented some fields for Rs. 2430 for 10 
months. One of them put in 27 oxen for 3 months, and the 
other 2/0 sheep for 7 months. If 3 oxen eat as much as 11 
sheep find how much of the rent each ought to pain 

20. A and B are partners in a business in which A sub- 
scribed Rs. 5000 and B Rs. 7500. The gross receipts for a year 
are Rs. 3000 ; | of this is spent in salaries, Rs. 30 in insurance 
of the premises. A is to receive 8 p. c. on his capital and B 4% 
on his ; the remainder of the profits is to b^divided propor- 
tionally to the capital. Find the net rent receipts of A 
and B. 

21. A and B began business with capitals as 4 - 7 • at the 
end of 7 months A withdraws; if they received profits ’ in the 
ratio of 2 : o,how long was B’s capital in the business ? 



CHAPTER XXIV 

MISCELLANEOUS PROPOSITIONS 


1. ALLIGATION OR MIXTURE. 

. §*• Alligation is the method of mixing two 
things of the same kind but of different quantities, 
of two kinds — medial and alternate. 


or more 
It consists 


n' 2* Alliga^|(m. JKedial is that in which the quantities and 
prices of severaLt^maJivhich compose the mixture are given 
and we are to fincnSqf mean price of that mixture. 


Example 1. A grocer mixes 3 lb. of tea at 10 a. per lb. 
41b. of tea at 8a. per lb., 5 lb. of tea at 9 a. per ib. and 6 lb. of 
tea at Re. 1, 2a. 2 p. per lb., find the price of the mixture per lb* 


Sol. Price of 3 lb. at 10a. per Ib.i 
/ 4 lb. at 8a. per lb. 

■ „ 5 lb. at 9a. per lb. _ - 

„ 6 lb. at Re. 1, 2a. 2 p. per lb. 

price of 18 lb.=216a. 

.•. price of I lb.=216d-18=12a. Alls. 


=30a. ' 
=32a. 
—45a. 
= 109a. 


Rule. Multiply the number of each - quantity by the 
Value of a unit of the same quantity and divide the sum of 
the products by the sum of the numbers. 

§3. Alligation alternate is that in which the prices of 
several things are given and we are to find in which ratio 
those things are to be mixed so that the mixture may be of a 
given price. _ ' • 

Two ingredients. - • - - 


Example 2. How must a grocer mix teas at Re. 1, 2a. 
a lb. and Re. 1, 7 a. a lb. so as to make a mixture worth Re. 1, 
5a. a lb.? 


Sol Rs. 1, 2a. = 18a. } Re; 1, 7a.=23a., Re. I; 5a.,~=21a,. 
To make the mixture worth 21a. per lb. the grocer will 
gain 21— 18=3a. per lb. in the first case and will lose 23—21 
~2a. per lb. in the second case. It is clear, - therefore, that the 
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. ,.[ n in using the cheaper tea must be equal to the loss in using 
;li ; dearer one. Thus 

No. of lbs. of cheaper tea x3a.=No. of lbs. of dearer 

Pax 2a. 

t No. of l bs, of cheaper tea 
* ‘No. of lbs. of dearer tea 

Hence the tea must be mixed in the ratio of 2 : 3, that is 
fosay, in the inverse ratio of the difference of the two prices 
n ■ id the mean price. ^ 

We can now arrange the method oi B tfifrillus:— - 
21 — 18=3a. gain V 

23—21=2 a. loss f 21 

Ratio in the gain and loss =3 : 2 [ 18 23 

tea must be mixed ‘ I 23— 21:21 — IS 

in the inverse ratio 2 : 3. Ans. i = 2:3 Ans. 

Rule. Two ingredients ace mixed in the inverse ratio of 
the differcencesof the two prices and the mean price. 

Three ingredients. 

Example 3. In what proportion should teas at da., 10a. 
and 13a. a lb. be mixed to make a mixture worth 12a a lb. ? 

Note. When two ingredients are mixed the mean price of the 
mixture is always greater than the price of one ingredient and less 
than the price of the other. Assuming this principle, let us find out 
which number out of 9, 10, 13 can be linked with another number when 
the mean price is supposed to be 12a. in all cases. 

Sol. (?) First and third pairs can be linked because one is 
less than 12 and the other is greater than 12. 

(ii) Second and 3rd, paiis can also be linked because the 
principle stated aboyp holds good for this pair also. 

In the {i) case the ratio of the profit and loss = 3 : 1 
the ratio in the quantities =1:3 
In the (ii) case the ratio of the profit and loss =2 : 1 
the ratio in the quantities = l • 2. 

Now put these ratios as under and then add: — 


W (2) *• (3) 

3 

„ 1 2 

* 1 5 Ans 
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alligation or mixture 


'.9 


Test of correctness. Price of 1 lb. at 9 a, . = 

5. 1 lb. at 10a. =10/?. 

5 lb. at 13a. —60 /. 

» 7 lb. of mixture =8- ! .v. 

>> • T Ifr- ■ s> s> =1 2a. 


°, c ' . ma Y note that after having- obtained one answer, we 
-noo.am as many more as we please by multiplying or dividing e ?h 
oi. the quantities found by 2, 3, 4, 5, etc. For if two ingredients w-. * t 
nnxe i together make loss and gain equal, their halves, third parts 
doubles, triples, etc., when mixed together will make no difference. 

Four ingredients. 

. '■‘Jv * • 

Example 4,*J^a mix water with spirits worth Rs. 7, Rs. 5. 
Rs. 2 per galloll%^|fnaking a mixture worth Rs. 4 per gall n. 
now much quantity~bf each is to be taken ? 

N°t e - Water having no price 0 must be put in its place and con- 
sidered as the first quantity. 


Sol. 

(*’) 

(n) 

(Hi) 

(iv) 


The following pairs 
first and 2nd, 
first and 3rd, 
second and fourth, 
third and fourth, 


can be linked: — 

i. e., 0 and 7 
i. e., 0 and 5 
i. e,, 7 and 2 
i. e •’ 5 and 2 


In the (i) case the ratio of the profit and loss= 4 ; 3 

the ratio of the quantities=3 : 4 '...(I 

In the (ii) case the ratio of the profit and loss=4: 1 

the ratio of the quantities =1:4 1 (2) 

In the (Hi) case the ratio of the loss and profit =3 : 2 

the ratio of the quantities=2 : 3 .( } 

In the (iv) case the ratio of the loss and profit* l : -2 

/. the ratio of the quantities =2 : 1 ('0 

Now put these raios, as under and then add: 

(!) (2) .(3) ( 4 ) 

3 4 • 

4 

2 ••••3 

2 1 


4 


6 


6 


Halves of the quantities found above can be taken. 
(See Note above) 
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2 gallons of water 

2 gallons at Rs. 2 per gallon ) 

3 gallons at Rs. 5 „ / Ans. 

' 3 gallons at Rs. 7 : ,, ) 

The student can verify this result as in Ex. 4. 

§4. .An important result. 

If a vessel contains x gallons of wine and if y gallons are 
drawn and replaced by water, then if y gallons of the mixture 
are drawn and replaced by water and if this operation is 
repeated n times in all, then 

Wine left in the vessel after nth operation — /x*-y^Ji 
Whole quantity of wine in vessel 
Proof. After the first operation x—y gallons of wine are 
left in the vessel, i. e. 

% Af 

Quantity of wine after the 1st operation=' : — -of whole 

/x—y\ 2 

i> !• n 2nd y, ^ ~ J >i »< 

. wine left in the vessel after 2nd operation _ /a ‘-y\- 
” whole quantitj'- of wine x x / ’ 

( X — 'W )? 
r / 

Example 5. Four gallons are drawn from a cask full of 
wine ; it is then filled with water. Four gallons of the mixture 
are drawn and the cask is again filled with water. The quan- 
tity of wine now left in the cask is to that of the water in it 
as 36 : 13. How t much does the cask hold ? 

Here, - win_e left 36 


Sol. 


13 - 


wine 


36 




36 T 13 49 


wine left -f- water 
by the result proved above 

/ total quantity of wine — 4\- 35 yg v 2 

Vtotal quantity of wine / ~ 49 ~ \f) 

t otal quan tity of wine— 4 6 7 1 og__ 

total quantity of wine ~~ 7"“ — 9C 

r * e., total quantity of wine =28 gallons. Ans. 
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EXERCISE 129. 

1. How must milk at 3a. - per seer be mixed with milk at 
Otf. per seer, to make a mixture worth 3a. 6p. per seer ? 

How must tea at 12a. per lb. be mixed with tea at 
Ida. per lb. to make a mixture worth 14 a. 6p. per lb. ? 

. In what ratio must sugar worth Rs. 10 per-maund be 
mixed with sugar worth Rs 13 per maund to make a mixture 
worth Rs. 11,4a. per maund. 

4. In what ratio must milk at 2a. per seer be mixed with 
milk worth 3a. Gp. per seer, to make a mixture worth 2a. 6p. 
per seer ? 


5. Kow much wheat at Rs. 4, 10 a. per maund be mixed 
with wheat at Rs. 5, 4a. per maund to make a mixture worth 
Rs. 4, 1 2a. per maund ? 

6. A merchant buys sugar at Rs. 13 a maund and some 
more at Rs. 17 a maund. How must he mix them so as to 
make the mixture worth Rs. 15, 4 a. a maund ? 

7. How should I mix tea worth l-5a. per seer with tea 
worth 9a. per seer so that by selling the mixture at 13a. 9 p. 
per seer I may gain 10 per cent.? 

8. In what ratio must a shopkeeper mix sugar worth 
Rs.5 per maund with sugar worth Rs. 7, per maund so that 
by selling the mixture at Rs. 1 ,3a. per maund he may gain 15 
per cent, on his outlay ? 

9. How much ghee at Rs. 75 per maund be mixed with 
vegetable ghee at Rs 40 per maund, so that by selling the 
■mixture at Rs. 60 a maund the profit may be 20 per cent. ? 

£0. To mix some wheat at Rs. 5 per maund, - with some 
at Rs. 6 per maund, and with some at Rs. 7\ per maund, so as 
to make a mixture' worth Rs. 7 per maund; how much of 
each quantity -is to be taken in the mixture ? 

11. How should a grocer mix some tea at 5a. per seei 
.with some at la. per seer and with some at 10a. per seer so as 

to make a mixture worth Sa. per seer ? 

12. A merchant buys sugars at Rs. 7, Rs. 9 and Rs. 11 
per maund respectively ; how must he mix them so t a y 
selling the mixture at Rs. 11 per maund, he may gam 10 

^ 13. .. A grocer buys teas at 9a. 11^>. and 1 3a. per lb. res- 

pectively ; how must he mix them^so that by selling tie 
mixture at 15a. per lb. he may gain 25 per cent. 
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14. A shopkeeper buys 32 seers of milk at 3 ci. per seer , 
how much water should he mix so that by selling the mixture 
at 2a 6fi. per see r he may gain 6a. 6p. ? 

15. A shopkeeper buys 25 seers of milk at 4 a. per seer ; 
how much water should he mix with it so that by selling 
the mixture at 3a. per seer he may lose only la. ? 

16. A man buys 40 seers of milk at 3a. per seer ; how 
much water should he mix with it so that by selling the mix- 
ture at 2a. 6p. per seer the profit may be 5a. ? 

17. A person buys some quantity of milk at 3a. per seer 
and drinks a quarter of it himself. With the remainder he 
mixes 6 seers of water and sells it at 2a. 6p. per seer; his gain 
is 3a. How much milk does he buy ? 

18. A wine merchant has four kinds of brandy, some at 
Rs. 9 per gallon, some at Rs. 8, some at Rs. 6, some at Rs. 4. 
He wants to make a mixture of 84 gallons worth Rs.7 per gallon, 
How much of each sort should be taken to make the mixture ? 

19. To mix spirits worth Rs. 8, Rs. 6 and Rs. 3 per 
gallon for making a mixture worth Rs. 5 per gallon, how 
much of each quantity is to be taken ? 

t 20. A grocer wishes to mix teas at 2 s^. 3s. fcyl. and As- 
per Vo. respectively how must he mix them (using the first 
two kinds in the proportion of 2.: 3 and the last two in the- 
proportion of 3 4) so' that bv selling the mixture at 3s. Ad. 
per | lb. p~ of the receipts may be clear profit ? 

* 21. Nine gallons are drawn from a cask full of wine; it is 
then filled with water. Nine gallons of the mixture are 
drawn and the cask is again filled with water. The quantity 
of wine now left in the cask is to that of the water in it as 
16 : 9. How much does the cask hold ? 

22. Five gallons are drawn from a cask full of wine, it is 
then filled with water. Five gallons of the mixture arc drawn 
and the cask is again filled with water. The quantity of wine 
now left in the cask is to that of the water in it as 25 : 11. 
How much does the cask hold ? 

23. There are four vessels of equal capacity, of the 
first, l of the second, \ of the third and J of the last "is filled 
vdth spirit. The first is then filled with water and from the 
mixture the second is filled up, again from this second mixture 
1 p th lr d is filled up and likewise the fourth from the third. 

na proportion of spirit to water is there in llm fourth vessel? 
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Suppose there is a lump of two ingredients ; now if an 
equal quantity of another lump in which the proportion of the 
ingredients is interchanged, is added to the first lump, then 
evidently the quantities of the two ingredients become equal 
in the new compound. For. instance, suppose there are two 
vessels ; in the first of them 4 gallons of wine are mixed with 
9 gallons of water and in the second, 9 gallons of wine are 
mixed with 4 gallons of water. If we mix up the contents of 
the two vessels, then in the new mixture, there will be 
evidently 13 gallons of wine and 13 gallons of water. 


Example 6. The price of gold is £3, 17s. \0\d. per oz. A 
lump of gold and silver weighing 18 lb. is worth £ 637, 7s. 
but if the ratio of gold and silver be interchanged it would be 
worth only £259, Is. Find the ratio of gold and silver in 
the lump and the price of silver per oz. 

Sol. If the two lumps are added together, there would be 
18 lbs. of gold and 18 lbs. of silver and the price of the two 
lumps together would ^e £637, 7s. -f-£259, I s - or £ $96, $ s - 

Now 18 lbs. of gold-F18!bs. of silver =£896, 8s. but 
18 lbs* of gold =£3, 17s.. I0$d. X 18x 12=£841, Is. 

18 lbs. of silver =£55, 7s. - 
1 oz. of silver=^~ ~^=5s. Ans. 

i £637, 7s. 

Again cost of 1 oz. of the first lump f8>TTsf 

=£2, 19s. id.=59 7 ^s. 

Cost of 1 oz. of gold=£3, 17s. 10^d.=77as. •; 

and cost of 1 oz. of silver =5s. l|d.=5ls.- 


77j 

59 T V 

•53-f 


59 * 




-5J 


771— 59^ 
1831 


Hence gold : silver =53$ : I8 |b' 

=485x4:679 
=20 : 7. Ans. 
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EXERCISE 130. 

1. The price of gold is Rs. 38, 15 a. per oz. A lump of 
gold and silver weighing 18 lbs. is worth Rs. /246, 8a., but if 
the weights of gold and silver are interchanged, it would be 
worth only Rs. 1717, 8a. Find the ratio of gold and silver in 
the lump and the price of silver per oz. 

2. A person bought apples and pears for Rs. 2, 3a. If 
the numbers of apples and pears be interchanged, it would have 
cost him only Re. 1, 9a. If apples cost 9a. and pears 3a. a 
dozen, how many of each did he buy ? 

3. Two alloys are composed of silver and copper in the 
following ratios by weight: — 93 : 2 in the first and 95 : 5 in 
the second. These two are melted together in the ratio of 
5 : 3. Find the ratio of silver to copper in the resulting 
mixture. 

4 Two vessels contain mixtures of wine and prater : 
in one there is twice as much wine as water and in the oilier 
3 times as much water as wine. Nine gallons from the first 
and six gallons from the second are drawn off to fill a third 
vessel. 'Find the ratio of wine to water in the third vessel. 

5. From a vessel filled with 20 gallons of spirit, 2 "aliens 
are removed and the vessel is then filled with water. What 
amount of spirit is left after this has been done twice ? 
f 6. Gold is woth £3, 17s. lid., an ounce. An alloy con- 
taining 7 times as much gold as silver is worth 3 times as 
much aa another alloy which contains 3 times as much silver 
as gold. In what ratio must these alloys be mixed to form 
one worth £2, 10s. an ounce ? [Burma 1924 j 

.7. Two tins contain originally 20 pints of milk and 10 
pints of water respectively. Four pints of the liquid are. 
now drawn from each tin and placed in the other, the liquid 
being thoroughly mixed. The same process is repeated a 
second time. Find the percentage of milk in each - tin in the 
final mixtures. [ Burma 1923 ] 


then 


|6. Application of the Alligation Rule. 
Example 1. Rs. 38, 12a. were divided 
ul h..d 8a. and each boy 4a. 


Each g 


among 120 children, 
how many boys were 
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Sol. The mean amount ) 38 > ^ 2a - g ]ri boy. 

each child had \ 120 Str. 4a. 

1 . — G.2.D/J — 31/7 31 

— 120 U (I a - , o 

I 'V-4 : 8-»J 

No. of 120=85. Ans. ' or 4 ; y 

or 7 : 17 

Example 2. A person had -250 ibs of tea, some of it lie 
sold at 10 p. c. profit, some at 1 2| p. c. profit and the rest at 
15 p. c. profit. He gains I2^ n p. c. on the whole. Find how 
much of each quantity he sold on different rates. 

. So]. The mean'S. P. ty (11 ■ (2) (3) 

= 1 1 2 tyj ’ ■ • 1 110 U2| . 115 

Now we can link (1), (3) and (2), (3) 

/. ratio in the (11 and (3) qua. = 115 — 112^ :112^j— 110 

— 21 - 2 9 _pj • oo 

— io • in — ^ 

and ratio in the (2) and (3) qua. = 115-1 12& : 112^-112.] 

, . • — To • T<> — ■ * 

Now write these ratios and add : — 

Since 7 ty7 4-11 =25 ) (1) (2) (3) 


each child had 


No. of btyf=^ X 120=85. 


hVfl.=V«. 


i 3_r_ 
] 15 
i or 


-If 9_1L 
1-10 
2.0 pi 

TD— ai 


112^-110 


2505-25: 


(N 

(2) 

(3) 

21.. ... . 


....29 


21,... 

... 4 

21 : 

21 : 

33 

=7 : 

• 7 : 

11 

c. = 10x7=70 lbs. 

\ 

) 


c. = 10x7=70 tbs. 


Ans. 


and ,, at 15 p. c.=l0X 11 = 110 tbs. 1 

Note. Other answers are also possible. The students can ch 

. . , , • . i r> _ -v 


rtUic. WhUtJi. ciiibWcib aic aiD’J 

this answer supposing the cost price to be Re. 1 .per lb. 
How to get other answers:— 

Ratio between. (1) and (3) f Ratio between 
(1)= 21:29 (1) =21 : 4 ' 

(3) =42 : 58 .■ \ (2) =42 : 8 V 

(3) = 105 : 145 and so on I (3) =84 : 16 an 
Take anv pair. e. g, Again 

(1) " (2)' (3; . (11 l 2 ) 

42 58 105 

2.1 4 . 84 • 

42 : 21 .: • ”62 s 105 ' 84 


Ratio between [2) and (3; . ' 

(1) =21 : 4 

(2) =42 : 8 V — 

(3) =84 : 16 and so on 

i'll l 2 ) (8) 


will product 
an-wcr. ’ 


different 


i'll l 2 ) (8) 

105 14o 

84 16 

~ 105 84 : 161 7 

' = 15 : 12 :■ 23 

will produce' another answer an 
so on . ' 


s' I 
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Note. The student should note carefully that if he will link the 
firct pair with the first, the second with the Second and so on, he will 
get the same answer but if he will link different pairs the answer will 
be different but all correct. 

EXERCISE 131. 


Jl 


1. Rs. 78, 12 a. were divided among 150 children, each 
boy got 12a.' and each girl 6a. Find the number of each. 

2. Divide Rs. 1580 among 180 claimants, so that some 
may receive Rs. 8, 5a.. 4 p. and others Rs. 9, 5a. 4 p. Find the 
number of each kind of claimants. 

— ' 3. A sum of £5, 10s. is made up of 75 coins which are 
either florins or shillings ; how many are there of each coin . ? 

4. A person has 150 lbs. of sugar, part of which he sells 
at 10 p. c. profit and the rest at 12J p. c. profit. He gains 

p. c. on the whole. Find how much is sold at 10 p. c. profit. 

5. A cloth merchant sold 55 yards of cloth for Rs. 88, 
12a., some at Re. 1. 8a. per yard and the rest at Re. 1. 12a. 

^per yard ; how much is sold at Re. 1, 12a. per yard ? 

+/0 6. A per son had 200 lbs of tea ; some of it he sold at 
tlO p. c. profit and some at 15 p. ■ c. profit and the rest at 
20 p. c profit. He gained 14| p. c. on the whole. How much 
did he sell on different rates ? 


II. 

§7. Two or .more debts incurred by a personal different 
ttimes may be discharged by one payment; the time of pay- 
ment of the total debts is called the equated time and the 
process by which we find this time is known as the equation 
W payments, in such cases, we assume that the sum of the 
^nterest of all the debts for their respective periods is equal to 
She interests of their sum for the equated time. Hence, to find 
y le equated time we have the following simple rule : 

( Rnle. Multiply each debt by the corresponding time and 
yhen divide the sum of the products by the sum of the debts. 
t Example. If Rs. 75 be due in 4 months, Rs. '125 in 5 
months and Rs. 150 in 7 months, what is the equated time ? 

Sol.’ The required time == 7 jxj + l 25 x5 + 15x7 

754-125+150 
_ 300+625 + 1050 
350 

~ Wri = T-f = months Ans. 
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EXERCISE 132. 

Rs.100 is due in three months, Rs. 210 in 2 months 
and Rs. 90 in 7 months. Find the equated time. 

2. What is the equated time of payment when | of a 
debt is due in 3 months, m 8 months and the remainder in 
15 months ? 

3. A owes B £4600, of which £1000, is to be paid in 50 
days, £1300 in 40 days and the remainder in 140 days. Find 
the equated time. 

4. A owes B Rs. 7300 to be paid in 5ff months ; lie 
P a 3' s Rs. 1500 at the end of three months and Rs. 2100 at the 
end of five months ; when will the remainder be due ? 

5. Out of a debt due 15 months hence, 4- was paid at 4 
months, ^ at 6 months and ^ at 12 months. How many months 
may the payments of the remaining portion of the debt be 
deferred ? 

6. A man owes four debts ; the equated time of payment : 
being 6 months. The first debt of £500 is due in 3 months, 
the second of £450 in 4 months, the third of £300 in 5 months. 
When is the fourth debt of £1000 due ? 


III. PASTURE WITH GROWING GRASS. 

§8. Examples on this subject can best be done by means - 
of simultaneons equations. The following solutions illustrate 
the method : — 

Example 1. If 29 sheep can feed on a field of uniformly 
growing grass in 7 days or 25 sheep can feed on the same ■ field 
in 9 days, how many sheep will feed in 6 days ? 

Sol. Denote amount of original grass a units and e^ch 

day’s growth by b units. . . . , . 0Q _ 

Now 29 sheep feeding for 7 days is equivalent to 29 x 7 
=203 sheep for 1 day and similarly 25 sheep for 9 days is 

equivalent to 225 sheep for 1 day. 
by the question 

units of grass feed 203 sheep for one day, i.e., equal 
to 203 units. 

and a +95 units of grass feed 225 sheep for 1 day, i. e ., 
equal to 225 units. 
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omitting the common unit we have 

<*+76=203 ) w hence 6=1 1 units and a =126. units, 
and ^+96=225 f . , 

Kow supposing the required number ol sheep to be 

x and remembering that x sheep being fed for 6 da} s is 
equivalent to Gx sheep for 1 day, we have, from the question 
(as before), n+66=6x. 

Substituting values of a and b, we have 

*=32 sheep. Ans. 

Example 2. If 40 oxen eat the grass of a field grow- 
ing uniformly in 12 days and if 25 oxen eat the grass of 
the same field in 20 days, find how long 20 oxen will take to 

consume it. ' 

Sol. With the same symbols and with the same explanation 

as in Example 1 , we have, 

#+126=480 ) whence, b — :} 

and n+206=500 \ and n = 450 

Now suppose that 30 oxen require x days, then 
a-}-xb~30x, 

or 450-f-| x—30x'' 

whence *= 9 g°^ ) = 1 ^j= 16^ days. Ans. 

EXERCISE 133. 


1. A field of 15 acres, grass growing uniformly, is 
consumed by 20 sheep in 96 days, but by 30 sheep in 60 
’ days. How many sheep will consume it in 24 days ? 

‘ 2. A meadow of 50 acres with uniformly growing 
grass is consumed by 80 oxen in 60 days but bv 60 oxen in 
‘ 90 days. How many oxen will eat half of it in 30 "days ? 

3. If 133 horses eat the grass of a meadow in 18 davs 
and 112 horses could eat the grass of the same meadow in 
16 days (the grass growing uniformly); in what time could 
125 horses- eat it ? 


4. If 25 sheep consume 10 acres of pasture (grass 
growing uniformly) in 30 days, and 30 sheep consume 
8 i ** ’ n 18 days, how many acres will be consumed 

by 80 sheep in 60 days ? 

w 5 ion A fi eld . of uniformly growing pasture is consumed 
w dayS ° r - by 150 oxen in 45 days. How 

d ”: J consume it m 12 days, if at the end of 8 

oa\ s, oi them are removed ? 
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6. A cistern constantly flowing is emptied by a number 

of waste pipes. If 10 of these' arc opened, the cistern 

is emptied in 15 minutes but if 25 be opened, it is emp- 
tied in 5 minutes. How much time will it take to be 

emptied if 15 are opened ? 

7. If 23 sheep eat 8 acres of pasture in 26 da\s 
and 25 sheep consume 7 acres of the same in 20 days (the 
grass growing uniformly), how many acres of it would 33,- sheep 
consume in 5£ daj^s ? 

8. A leaky cistern is filled in 5 hrs. with 30 pails 
of 3 gallons each but in 3 hrs. with 20 pails of 4 gallons each, 
the pails being poured in at ■ intervals. Find the. capacity of 
the cistern and the time in which the water should flow out. 

MISCELLANEOUS EXERCISES II 


Simplify 


5|+1. 


■ 11 — * 


tiv g _ a 2 i l • ol 

2. .A woman has a certain number of eggs she 
s ells ’3 of the number and one more to one person, - 3 of 
the remainder to a second person, and -5 of the remainder to -a 


third person : after these sales she has 15,eags left. How many 
had she at 'first ? ' - . 


3. (a) The total expenses of a family when wheat is 16' 
srs. a rupee are Rs. 40^ ; when wheat is 12 srs. a rupee they are 
Rs, 42^ ; find its total expenses when wheat is 10 srs.. a rupee;. ■ 
supposing other expenses remain the same. 

(b) Find the square root of \-\\ (‘0345) 3 correct to'- 5 - 
places of decimals. 

4. A garrison of 2000 men has provisions for 42 days. - 

How long will the provisions last, if the garrison be increased 
by 800 men ? - 

5. Find the value of 55 mds., 22 srs. 11 chk. of ghee at 


Rs. 25. 1'3«. per mund. . . - ' .. 

6. A can *do in 9 days as much work as C can do. y 
in 6 days, and B in 15 days as much as C in 12 days 
what time would B take t'o finish a piece of work which 
A can do in 36 days ? '/ 


7. Find the least number which being divided by 
8 12 and 16 leaves in each case a remainder 3 but when 
divided by 15 leaves no remainder. 



[chap. 

9 in. wide and 
its walls with paper - 


another 285 yards in 
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s 8. A room is 37 ft. 3 in. long; 18 ft. 

14 ft. high. Find the cost of papering 
2 ft. wide at 6d. per yard. 

9. One boy runs 300 yards and 
1 minute. How many yards start must the second have 
so that they may run a dead heat in a mile race ? 

10. The average age of the boys in a school of 650 boys 
is 15-6 years. 50 boj'S leave, thereby diminishing the average of 
the school to 15 2 yrs. ; find the average age of those who leave. 

11 

1. What is the greatest number consisting of 5 digits 
which can be added to 8321. so that the sum may be 
exactly divisible by 15, 20, 24, 27, 32 or 36 ? 


2. Simplify 


3- 


1 


— 5- 


.3. — 1 
11 0 


if l \~ 


U! 


n 


i- 




3. The cost of matting a room 16 ft. broad and 12 ft. high 
at 3 a. per sq. yard is Rs. 7, 9a. 4p. What will be the cost of 
papering its walls at the same rate allowing for six doors, each 
6 ft by 3 ft. ? 

‘4. A man buys an article and sells it at a gain of 10 p. c. 
If he had bought it at 10 per cant, less and sold it for Rs. 1 
more he would have gained 25 per cent. Find the cost price. 

5. A man bought two heaps of mangoes, one for 
Rs. 10, 5a. and the other for Rs. 18, 6a. 9fi. If the price 
of each mango be the same, and not less than two annas and 
not more than three annas, find the total number of mangoes 
he bought. 

6. A can do a piece of work in 25 days, B in 20 
days and C in 24 days. They three work together for 6 days 
and then B leaves. In what time would A and C finish the 
remaining work ? 


H XT' J il l r 12 + V'009 

7. Find the value of ~ correct to 3 places of 

1 — y4 

decimals. 

8. If 5 compositors working 8 hours a day can compose 
a book of 240 pages in 21 days, in what. time would 3 composi- 
tors working 10 hours a day compose a book of 360 pages ? 

9. A merchant buys two kinds of tea at Is. ll^rf. and Is. 
5a. per lb. respectively. In what proportion must he mix them 
so as to gain 371% by selling the mixture at 2s. SW. per lb? 
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\ 

sum 1 of 1 mone y that must be added to 
2odlh ' J2a • 8p. to make the sum divisible by 221. 


.Ill . 
14285? 


1. Reduce '04 l6x 

fraction of la. 

What least number must 


(&+DX40 


■of Rs. 5, 8a. to the 


2 . 


... * be added to /i thaf - +7.,. 

result being divided by 1*. the quotient shall be an integer ? 

, 6 ’ , A , and ° complete a piece of work in 8 daW /? 

and C do the same work in 12 days; and A, B and C finish i, 
in 6 days. In how many days will A and C complete the work J 

*' ™ by selling sugar at 24s. a cwt. a grocer would lose 4 

per cent., at what price per lb. must be sell it to gain 32°/ ? 

5. The population of a town is 500C0. If the num- 
ber of males were increased by 9 per cent, and the num- 

of females bj 7 4 per cent., the population would become 53200 
Find the number of males and females in the town. 

6. Make out a bill for the following articles supplied bv 

Messrs. Mool Chand & Co. to L. Gujar Mai:— y 

10 lbs. of tea at Re. 1, 3a. per lb. ; 6 seers of sugar at 
Rs. 2, 3a. per bag of 5 seers; 4 tins of coffee at Re. 1, la. per 
tin; 8 silk handkerchiefs at Rs. 3, 8a. per dozen ; 3 mds. 
37 seers of Portland cement at 8 seers per rupee ; a child's 
perambulator price Rs. 30. Subtract 10 % discount for cash. 

7. The area of a rectangular field is § of an acre ; and 
its length is twice its breadth , determine the length of its 
sides approximately. 

8. A man has £5, Ms. consisting of sovereigns, half 

crowns and shillings in the proportion of 2, 3, 11. How 

many has he of each coin ? 

9. Find the number of complete kilometres in 850 
miles taking a centimetre to be *3937 inches. [ Burma 1923] 

10'. A dock which gains 2\ mts. in 24 hrsd is 3 minutes 
slow at noon on Sunday ; when will it indicate conect 
time ard what will it indicate at 6'o’clock on Monday evening? 

IV 


1. Find 


l the value of'^-of ( 2L2i>_ 
2-1 2§— u 


'I of § 


'2+4) 


of £ 46. 


— * H * 'S3 * 

2. Find the greatest number ot 4 digits and thejeast num- 
ber of 5 digits that have 135 for their G. C. M. 
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3. Multiply 675348 by 2739113 in three lines. 

4. Find the value of 5 tons 15 cwt. 3 qr. 7 lb. of coal at . 


£A, 13 s. Ad. per ton. 

5. A candidate who gets 40 marks fails by 12 
the minimum to be secured being 35 per cent. 


\ marks. 
Find the 


maximum. ^ . 

6. If 100 horses consume a stack of hay 24 ft. long, 
10 ft. high and 8 ft. broad in 8 days; for how many days 
will a stack 20 ft. long, 15 ft. high and t 6 ft. broad, supply 
150 horses ? 

7. A cy^clist starts for a ride at S-55 A. M. By 
10-34 A. M. he has ridden 16 miles 154 yards. How far will 
he have gone altogether b} ; 1-16 P. M., his speed being the same 
throughout ? 

8. Find the cost price of an article 'which if sold at 
7% profit brings, 5s. more than if it were sold at 17% loss. 

9. A multiplication sum having been worked is partially 
rubbed out t the figures that remain are the entire multiplicand 
999 and the last three digits 193 in the product. Restore' the 
complete work. 

10. A person buys 80 tons of coal and after selling them 
again at Is. 6d. per sack finds that he has gained £4 ; had he 
sold them for Is. Ad. per sack he would have lost £6. Find 
the weight of each sack and the cost price per ton. 

V 

1. Find the missing digits indicated by the mark* in 
46*389* if it is divisible by 45. 

2. A and B have between them 132 horses, ‘25. of -4’s 
is equal to '142857 of B’s. How many has each of them ? 

3. A box made of board an inch thick, measures on the\ 
outside 20 in. long, 14 in. wide and 8 in. deep ; find the cubic 
contents of the interior and the cost of painting the outside 
at 9 p. per sq. ft. 

4. A tradesman demanded a price for a watch which was 
40 per cent, above cost and gave the purchaser 10 per cent' 
discount on the price asked, gaining thereby Rs.8, 2a. What 
was the cost price ? 

5. A ship with 1200 men on board had sufficient pro- 

visions to last 17 weeks. The survivers of a wreck having 
been taken aboard, the provisions were consumed' in 15 days, 
now many men were taken aboard ? ' . 
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8. A rectangular courtyard the sides of which are 5:11 
costs Rs. 144, 6a. for paving at 10 a. 6p. per sq. yard. Find 

the lengths of its sides. - f 

9 Twelve bullocks can plough a square field, the length of 

a side of which is 90 yds. in 2J days. In how many days will 
20 bullocks plough a square field, the length of a side being 
150 yds. ? * [ Burma 1923 j 

10. The average weight of the 8 oars-men in a boat is . 
increased by 2| lbs., when one of the crew who weighs 'll 
stones 12 fbs. is replaced by a new man. What is the weight 
of the new man ? 

VII 


, \ <-• tx i+g-of^+e 

( “) Slmp fy is of (1+54) +1 of A of (7- 


(b) Express f of Re. 1, 5a. as the decimal of Re. 1, 4a. 

2. What is the greatest length which is contained whole 
number of times exactlydn both 25|| ft. and 21 2 ° a ft. ? 

3. A man left T of his property to his eldest son, to his 
youngest, to his daughter and the remainder which was 
Rs. 120 to his wife : what was his whole property worth ? 

4. A police man goes after a thief who has 52S yards’ 
start ; if the policeman goes at the rate of a mile in 7 minutes 
and the thief at the rate of a mile in 10 minutes, how far will 
the thief have gone when he is overtaken ? 

5. A hollow circular cylinder stands on a solid cubic 
pedestal of the same material whose edge is 6 ft. ; the internal 
and external diameters of the cjdinder are 4 and 6,^ ft. ; the 
weight of the cylinder is the same as that of the pedestal ; find 
its height. 

6. A number of men can be formed either into, a solid 
square, or into a hollow square 9 deep, having 970 men in the 
front rank of each side ; how many men are there in each side 
of the solid square ? 


7. A merchant buys 80 gallons of whisky at 18s. per gallon 
and 180 gallons at 15s. per gallon and mixes them. At what 
price must he sell the mixture to gain S|°/ 0 upon his outlay ? 

8. Find the sq. root of 7-4538-6Sfi-8o— 2-03 X 1T7. 

9. A rectangular field 50 ft. long and 30 ft. wide has a 
path of uniform width running outside all round the sides. The 
area of the path is 425 sq. ft. ; find its width. 

b7e n J7A‘"’ 0 , l l a5t inte S ers OTcl1 | of the first shall 

oe equal to 4§ of the second. 
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VIII 

1. Multiply R s .2, la. by |±l±il±ii 

J .i-j-— -f ' j_i3 

2. Find the G. C. M. and L. C. M? of %9-383 and 14:569. 

3. F ind by practice, the time of binding a wall 27 yds. 
Jong, 1 yd. thick and 6 ft. high of which one cubic yd. is built 
in 3 lirs. 18 min. 45 sec. 


4- A’s rate of working is to B ' s as 4 to 3 and B’s is to 
C’s as 2 to 1 . How long will it take C to do what A would do 
in 6 days ? 


5. Find by how much the square root of 9-j- 


1 + 


1 


7-H 

differs fiojn ; which of these comes nearest to 3+^ V 2 ? 

6. In what proportion must a grocer mix one kind of 
tea at 12 a. per lb. with another at Re. 1, 5a. per fb. in order 
that by selling the mixture at Re. 1, S«. per lb., he may make 
a profit of 20 per cent. ? 


7. In an examination, A gets 10 p. c. less than the mini- 
mum number of marks required for passing, B obtains 11^ p. c 
less than A and C 41-^ p. c. less than the number of marks 
obtained by A and B together. Does C pass or fail ? 

8. A dealer buys 80 baskets of rice at Rs. 5, 12a. per 
basket , he mixes it with 32 baskets of another kind and sells 
the mixture at Rs. 6, 6a. per basket making a profit of 19 per 
cent. How much did he pay for the second kind of rice ? 

9. A can beat j 6 by 5 yds. in a .100 yards’ race and B 
can beat C by 10 yds. in a 200 yards race : by how much can 
A beat C in a 400 yards race ? 


. 10. :-I'werit for a walk between 4 and 5 and returned bet- 
ween 7 and 8. The hands had exactly changed places-; at 
what time did I go for the walk ? 

IX 


A . ' c . vT 3^-X 1-pf +4^|— 4-^ 3 6 3| os w C6 

** Simplify : X 


,x ~ 4 x , 17 m- 

Jg- — / §~ r ^ 0 '%T5 » s’ 

2. Eight bells which toll at intervals of 1, 2, 3, 4, 5, 6, 7, 

8 seconds respectively, begin tolling all simultaneously with the 



40 6 


ariihmetic made easy 


(chap. 


fall 


sides of 
3 miles 


' < The C '° Ck 

k supposed to strike at hour only). ,' n 

3 Bv how much does the difference of 1 20 and l3 
slm ; 5 l heir sum ? Express the defect as a decimal. 

4 How long will it take to walk a long the four 
a square fi’ld which contains 16 acres 401 sq. J’ds. at 

an hour ? , , ,,, T1 

5. The length of a hall is 3 times the breadth The cost 
of whitewashing the ceiling at 5 }d. per. sq. yd. is -4,1 2s. 7 Id. 
and the cost of papering the walls at Is. 9 d. per sq. yd. is £3o. 
Find the height of the hall. 

6. In mixing tea, 1 hi. in every 100 lbs. is wasted. In 
what proportion must a dealer mix teas which cost him Is. 9 d. 
and ls.4d. per ft. respectively, so as to gain 10 per cent, by 
selling the mixture at Is. Sd. per ft. ? 

7 A hare is 500 leaps before a greyhound and takes 4 
leaps to his 3, but 2 of the grevhound’s leaps cover as much 
ground as 3 of the hare's ; in how many leaps will the grey- 
hound catch the hare ? 


8. I spent £5 in buying eggs at 2 a penny and the same 
in buying eggs at 3 a penny, I sold them all at the rate 

of 5 for two pence. How much did I gain or lose ? 

9. If the four-penny loaf weighs 3 fts. 9 oz. when wheat, 
is at. 9s. Ad. per bushel, what ought the six penny loaf to. 
weigh when wheat is Its. Id. per bushel ? 


10. (a) Extract the square roots of and 76T95441. 

(6). A man bought a piece of land for Rs. 140 and 
intending to sell it, fixed such a price, that by selling it at 121% 
under the intended price, he would still have a gain of 12i 
per cent, on the prime cost. At what price did he intend to 
sell the land ? 

X 


1. How mony times is ^ of 13^ of 2s. 2^d.^ contained in 


2^ of 3s. dd.q-d^of 
13s. 3d ? 


Is. 


.7 

lfd. 


^ \20f| of 75* 


281 


$ 


of 


n- of 2 


U) 

2 -/ 


of 
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2 ; On measuring* a distance of 32 yds. .with a rod of a 
certain- length, it was found that the rod was contained 41 
Limes with ^ an inch over. How many inches will there be 
over in measuring 44 yds. with the same rod ? 

3. H who travels 3^ miles an hour starts 2^ hrs. be- 
fore B who goes the same" road at 4£ miles an hour. Where 
will he overtake A ? 

4. If 3 fowls and 4 pigeons cost Rs. 2, 3a. and 5 
fowls and 2 pigeons cost Rs. 2, l-2« . , find what must be paid 
for 4 fowls and 3 pigeons. 

5. A horse was sold for Rs. 60, at a certain loss. Had it 
been sold for Rs. 81, the gain would have been § of the 
loss. Find the cost of the horse. 

6. Four men undertake to complete a piece of work in 
12 days, at the end of 5 days only of the work is accomp- 
lished; how many extra men (working at the same rate) must 
be employed to complete the work in the given time ? 

7 . (a) The sides of a rectangle are 3:4 and the area is 
1452 sq. ft. . Find its length and breadth. 

(b) A packet of matches which cost 4 a. to manufac- 
turer was sold at 9m per packet. The cost of manufacturer 
has risen 8* per cent, ; the matches are still sold at 9 a. per 
packet, bui: each packet contains now only 10 boxes instead - 
of 12. Compare the percentage profit made now by the 
manufacturer with what he made formerly. [ Burma 1923] 

8. One clock gains 2 minutes in 3 days, another loses 6 y. . 
minutes in 6 days; if they are set right at 12 o clock to-day, 
when will their times differ by a quarter of an hour ? 

9 The subscription to a certain memorial fund amounted 
to Rs. 976, 9 a. and each person subscribed as . many annas as 
there where subscribers. Find the number of subscribers. 

10. A contractor engaged to finish six miles ol railway 
in 200 days, but after employing 140 men for 60 days he found 

that only one and a half miles were completed. How many 
additional men must be engaged that the work may be finished 
within the given time ? 



CHAPTER XXV 
SIMPLE INTEREST 

§ 1. If i borrow a certain sum of money for a certain 
period from a money lender, I am expected to pay a cercain 
extra sum of money at a fixed rate for the use of the money 
borrowed . The considertaion'thus paid is called the Interest, 
the money borrowed is named the . Principal and the sum of 
interest and principal together is termed the Amount. 

§2. The Rate is the money paid for the use of a certain 
sum for a certain time. Thus if a certain sum is borrowed on. 
the condition that for the use of every rupee in the loan for a 
month 3p. will be paid, it is said to have been borrowed at the 
rate of 3 p. per rupee per month. Again, if it is borrowed on the 
condition that for the use of every Rs. 100 in the loan for one 
year, Rs. G will be paid, it is said to have been borrowed at the 
rate of 6 per cent, per annum. 

§3. Per annum means for a year. The words per annum 
are general^ omitted. When we say at the rate of 5 p. c, 
we mean 5 p. c. per annum. 

§4. If the interest is paid as it falls due, it is called simple 
interest. The word interest is always to be understood as 
simple interest. 

§ 5. To find interest when the rate per rupee or £ per 
month is given. 

Example 1. Find the simple interest on Rs. 120 for B 
months at 3p. per rupee per month. 

Sol. Int. on Re. 1 foi 1 month=3^.~Re, 0 ^. 

» Rs. 1 for 8 months— Re. T d { x8. 

Rs 120 for 8 months=Rs.^ ? x8x 120 

~ — Rs. 15. Ans. 

Hence ymen rate per- rupee or £ per month is given we 
hax r e the following rule : 

Rule, hit.- Principal xrate per Re.xfime in months. 

1 1 ^“ P ! 6 h Fin £ the si mple interest on £320, 8s. 6/L for 

“ ^ ears at 4d. per £ per month. 
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exercise jat 


Find the interest on: - 

Es. 192 5-5 4 

Rs. i)i> jus j t ». 
R«. 3.S1 «s *j: <} 
R<. S'»!l f,»f *.» 


1. 

2 . 

3. 

4. 

5. 

6. 

7. 

8, 

9. 

10. 

11. 

12 . 

13. 

14. 
.15. 


; < * 

-‘I ‘f ' ■ „ 

•v » ’ • /. 


? 

Or! 


* > ’> * .*• 

* t»r 


Fri r?: 


:i*h. 

^ f Y » » «■» * '5 , 


’ Ji*. 5j? 1 p, prj rUP'T j'»T {U»>?uh 
nmmhs at a/?. p.-r tup.-r pr; jjji.Nih 
month'. ;t* t\f>. |»--f nil'- - p<-r month* 
month s at |j<*r rupee pi-r ttHuiih. 


H^. 1 23 /or S 
Rs. 50 /or s 
Rs. 125 for 0 

Rs. 175 for 9 months at ’Zp, per rupee per month. 

Rs. 192 for 1 -I year-; at Ap. per rupee perjnmiih. 

Rs. 384 for 1.1 year.-; at 5p. per rupee per moil 111 . 

Rs. 320 for 1 1 years at Ip. per rupee per month. 

£360, 13s. Ad', for l-?> yrs. at 6 d. per £ per month. 

£350, 6s. Srf. for 21 vrs. at 5d. per £ per month, 

Rs. 521, 10 a. $p. for li] yrs. at Ap. per rupee per month. 
Rs. 624, Sri. Ap. for 11- yrs. at Gp. per rupee per month. 


§6. To find the interest when the rate per cent, per month 
is given. 

Example 3. Fin'd the simple interest on Rs. 520 for one 
year 3 months at 12«. per cent, per month. 

Sol. Int. on Rs. 100 for 1 month =*=Re. | - 

Rs. 100 for 15 months =Rs # |X 15 

” Re 1 for >, =Rs. fxlSXxon 
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Hence when the rate per cent, per month is given we 
have the following rule: 

Principal Xr ate p. c.Xtime in months 
Rule. Interest = jqq 

Thus in the above question 

Interest=Rs. ^g^p^Rs. 5 8 ' &*• Ans. 

Example A. Find the simple interest on Rs. 721, 5a. 8 p. 
for 1 year 4 months at 8a. per cent, per month. 

Sol. Principal=Rs. 721, 5a. 8p.= Rs. 

Rate =Re. ^ per cent, per month. 

Time =16 months. 

Interest =Rs. -- 3 6 g 2 --X |x 16 X-j^ 5 =Rs. -||£. 

=Rs. 57, 11a. Ap. Ans. 

EXERCISE 135. 


Find the interest on:— 

1. Rs. 525 for 2 years 8 months at 12a. p. c. per month. 

2. Rs. 630 for 1 year 8 months at 8a. p. c. per month. 

3. Rs. 780 for 2 3'ears 1 month at 12a.p. c. per month. 

4. Rs. 625 for 2^ years at 5a. Ap. p. c.. per month. 

^5. Rs. 675 for 2§ years at 10a. S p. p. c. per month. 

6. £ 720 for 1| years at 15s. p. c. per month. 

^7. Rs. 960 for 1| years at 13a. Ap. p. c. per month. 

3. Rs. 560, 7a, 6 p. for 10 months at 12a. p. c. per month. 
^9. Rs. 995, 11a. 8 p. for 1 year 3 months at Re. 1, 2a. per 
cent, per month. , 

^10. Rs. 1531, 13a. Ap. for 2 years 1 month at 14a. p.c. 
per month. 


§7. To find interest when the rate per cent, per annum *is 
given. 

Example 5. Find the simple interest on Rs. 566, 10a. Sp. 
for 5 years at 3 per cent, per annum. 
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j SIMPLE INTEREST 

Sol. ( Rs. 566, 10a, 8ft. 

*** int. on Rs. 100 for 1 year 
Re. 1 for 1 ,, 

,, Re. .1 for 5 years 

Rs. for 5 3'ears 
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i) 


Hence when the rate per cent 
have the following rule : 

Rule. h,teresl= P -™&! 1 - 

100 


=Rs. 

=Rs. 3 

— Re- xoo 
—Re. x§ijX5 
= R s.T§(jX5xi|°fl 
— Rs. 85? Ans. 
per annum is given we 


ESP^Some times it is convenient not to reduce the principal 
to its highest denomination. If the fraction occurs in the 
rate % or in number of years it is still more convenient to 
multiply them together tirst. 

Example 6. Find the simple interest^and the amount of 
Rs. 829, Aa. 6ft. for 2§ years at 6^ p. c. 

Sol. Principal =Rs. 829, 4a. 6ft. 

Time — 2§ years 
Rate — 6i p. c. 

inrerst — (Rs. 829, 6^.)Xf X.^x^ou 


Note. The 
the principal. 


= (Rs. 829. 4a. 6ft.) 

= Rs. 138, 3 1 5ft. Ans. 
amount may be obtained by adding the interest to 


Find the 

1. Rs, 

2. Rs. 

3. Rs. 

4. Rs. 

5. Rs. 

6. Rs. 

7. Rs. 

8 . Rs. 
'■'9. Rs. 

10. Rs. 

11 . Rs. 
^T2. Rs. 

13. Rs. 
^14. Rs. 
^15. Rs 


EXERCISE 136. 

! simple interest on 

750 for 1| years at 4 per cent. 

800 for 2f years at 4 per cent. 

350 for 3 years at 4 per cent. 

825 for 2i years at 5 per cent. 

728 for 3Jr years at 6| per cent. 

533, 5a 4ft. for 3|- years at 2| per cent. 
724, 2a. 8ft. for 3| years at 5 per cent. 
538, 10«. 8ft. for 4| years at 10 per cent. 
833, 5a. Aft. for If years at 3i per cent. 
531, 12a. Aft. for 2-|- years at 8 percent. 
728, 13 a. Aft. for 4 years at 6| per cent.- 
525, 12a. 6ft. .for A\ years at 8 per cent. 
712, 6a. 2ft. for 7| years at 6§ per cent. 
6 U, 3a. 1ft. for vears at-3| per cent. 
7.19 7a. 8-f). for 2 % years at 2J per cent. 
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§8. To find interest when time is given ip months 
and days. 

when the time is givei in months and days, 12 months 
are reckoned to the year and 30 days to the month. 

Example 7. Find the simple interest on £553, 2s. 6d . 
for 2 years 3 months 12 days at 8 per cent. 

Sol. Principal =£553, 2s. 6d. 

Rate=8 p. c. 

Time=2 yrs. 3 months 12 days. 

— 27| months= 1 1 f n 7 -y rs - 
.-. interest=(£553. 2s. 6d ) x8x 
=£553, 2s. 6d. Xy§§ 

£.- s. d. 

553 2 6 

17 

'9403 2 6 

8 v 137 = 17x8+1 

75225 2 0 

553 0 6 

( 10)75778 2 6 

750 1 1 5) 7577 16 3 

(o) 505 3 9 

101 0 9 


interest 
Rote. We can 
also, e.g., thus : • 


=jsiui, y a. 


3 months^!- of a year 
10days=-^ of 3 month.-. 
2 days = I of 10 days 

10 

10 


£. 

s. 

d. 

553 

2 

6 



S 

4425 * 

0 

0 



2 

8850 

0 

0 

1106 

5 

0 

122 

18 

4 

24 

11 

8 

10103 

15 

0 

1010 

7 

6 

^OP 

0 

9 A 


S_ Multiply by rate 

r\ 


» by time 
dnt. of 2 yrs. 
of 3 months, 
of 10 days, 

=>, of 2 da3's. 
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Aliter . Working in decimals we shall proceed thus •— 
principal =£ 553, 2s. 6d. =£ 553*1 25 


S p. c. of £ 553-125=£ 44-25 

2 


3 mdnths= J of a yr, 
6 days 
6 days 


“To ^ months 
=-^5 of 3 months 


i£ 88 5 $ 

!£ 11-0625 
'£ -7375 

!£ -7375 


£ 101. 9^7. Ans. 


IJS 101-0375 
20 


9 \§d. 


int. of 2 yrs. 

„ 3 months. 
„ 6 days. 

„ 6 days. 


t) 


y y 


•75 

12 


EXERCISE 137. 

Find the simple interest on :~ 

1. Rs. 2100 at 3 ft. per rupee per month for 5 months 
20 days. 

2. Rs. 1752 at 12a. percenf. per month for 6 months 
18 days. 

3. Rs. 1520 at 8a. per cent, per month for 2 years 3 
months 15 days. 

v ' 4. Rs. 3500 at 2| per cent, per annum for 1 yeai 2 months 
15 days. 

5. Rs. 1236, 13a. 7ft. at 3| per cent for 3 years 2 months 
12 days. / 

'.'•'6. Rs. 1605, 7a. 6ft. at 6 per cent, for 2 years 4 months 
8 days. . - 

Find the amount of:— v. ; 

7. Rs. 1533, 5a. Aft. for 2years 7 months 15 day- at 4%. 

8. Rs. 1256, I0a.8^. lor 1 year 4 months 15 days at6£%.-.. 

9. . Rs. 1666, 10 a/3ft. for 3 years 6 months 20 da^s at 7|% 

10. Rs. 1526, 11a. \ft. for 1 yeai 2 months 12 days at 3 ^j 0 


§ 9 . To Find interest when the time is given in days, 
o r ears and days. 

When the time is giyen in days or in years and days, the 
year is taken to consist of 3o5 days. It will be convement if 
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the student commits to memor} 7 the following multiplication 
table: — 

73 x 1=73 - 
73x2=146 
73 x 3=219 
73x4=292- 
73x5=365 

Example 8. Find the simple interest on Rs. -56, 5m Sp. 
for 1 year 218 daj^s at 6-1- per cent. 

Sol. Principal =Rs. 356, 5a. Sp. * 

Rate = 61 % . 

Time=l||| or f years. _ ' - 

Interest=Rs. 356, 5a, Sp. X ( 2 £ Xf X j-^) 

=Rs. 356,5a. Sp.Xj n 
= Rs.35, 10a. 2 p. Ans. 

§10. When simple interest is to be calculated from one 
date to another, the first day is not taken into consideration. 

Examples. Find the simple interest on .-6151,6*'. S d. irorn 
July 15, 1944, to December 8,1944, at 12| per cent, per annum. 


July 16 

Sol Principal=£151,6s. 8 d. Aug. 31 

Time ==|||=f year Sep. 30 

Rate - = df. p.c. Oct. 31 

Interest =£151, 6s. 8d. X (| X + 5 X T -•%) Nov.30 

=£151, 6s, Sd.xJz " 

=£7, 11s. 4d. Ans. 146 d 3 ys. 


§11. The student should be on guard to count 29 days 
for February if the year be a leap one, lor instance the time 
from 1st January 1944 to 19th October 1944 = 30 + 29+31+30 
+31+30+31+31+30 + 19= 292 days or §{{§=£ year. 

EXERCISE 138. 

Find the simple interest on : — 

1. Rs. 365 for 125 days at 4 p. c. 

2. Rs. 730_ for 130 days at 5 p. c. 

3. Rs. 625 for 73 days at 4-1 p. c. 

4. Rs. 835 for 146 days at 6 1 p c 

5. Rs. 730 for 192 days at 10 p. c. 

6. Rs 533, 5a. 4 p, f or 219 davs at 24 p. c . 

7 ‘ Rs - 638 ' 8 p. for 292 days at 3J p. c . 
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8. £720 from 15th January to 29th March at 3 p. c. 

3. £520 from July l to September !2 at 5 p. c. 
v l°- £?25 from August 1 to. October 13. at 3J p. c. 

11. x,52 5 from November 15 to June 22 at 8 p. c.. 

vl2. £675 from August 4 to October 16 at 6J p. c. 

13. £716, 13s. Ad. from July 15 to Dec. 8 at 5 p. c. 

14. £728, 6s. Gd. from Dec. 16, 1941, to July 23, 1942 at 
6| per cent. 

>, --15. Rs. 1666, 10#. 8 p. from June 15, *1940, to Ausrust 27 
1942, at 4 per cent. _ •' 

,V T6. A person borrowed Rs. 7300 on November 15, 1943, 
at 4 pet cent. What amount should he repay on July 6, 1944 
to clear off the account ? 

\y J il . A borrowed Rs. 4500 on August 4, 1943, at 3-| per " 
cent, and paid back the sum with interest on Oct. 16, 1943. 13 
also borrowed Rs. 3500 on the same day and paid the sum 
together with interest on Dec. 28, 1943, at 3 per cent. Who 
paid the interest more and by how much ? 

'"''■18. A borrowed Rs 5000 on Sep. 15, 1942 at 4 per cent, 
and paid back Rs. 3160 on July 4 f 1943. Find what amount 
should he pay on Nov. 27, 1943, to clear off the amount. 

o-19. Find to the nearest penny the interest on £169, 15s. r 
11#!. from 9th Nov. 1943 to 3rd March 1944 at 5| p. c. 

t^20. Rs. 8545 were lent to a person for 2 years 3 months 
at 3| p. c.; after the expfry of that period he gave the horse and 
Rs. 172, 14a. 8f p. in cash as interest ; find the price of the horse 


INVERSE CASES OF INTEREST. 

§12. To' find Principal. 

Consider the following examples when Time, Rate per cent, 
and Interest or Amount are given. 

Case 1. When the interest is given. 

Example 1. What sum of money will produce Rs. 99 

interest in 3 years at 4 per cent. ? 

Sol. Let us suppose the sum=Rs. 100. 

_■ , nn 100x3x4 
Interest on Rs. 100 jqq- 


-=Rs. 3x4. 


Now by unitary method we shall proceed thus 
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If the interest is Rs. 3x4, the sum — Rs. 1(J0 

tp 100 

the sum=Rs 


If the interest is Re. 1, 
.*. If „ „ is Rs. 99. 


= *Rs 


3x4 

100x99 


4x3 ? 

=Rs. 825. Ans. 

From the asterisked line we conclude that when time, 
rate per cent, and interest are given we have the following 
rule : 

_ , ^ , Interest x 1 00 

Rule. Pnncipal= 

Case 2. When the amount is given. 

Example 2. What sum of money, if put out on interest 
at 4 p. c. will amount to Rs. 560 in 3 years ? 

Sol. Let us suppose the sum — Rs. 100 

Interest on Rs. 100 = - — A — =Rs. 4x3 

100 

Amount - = Rs. (4x3 + lC0h 

Now by unitary method we shall proceed thus : 

If the amount is Rs. (4x3-j-100) the sum=Rs. 100 

If ,, Re. 1 the sum =Rs. — — 

4X3+100 

-d cm -t-D U10X560 

„ Rs. 560 the sum =-^ 5 .- 


4x3+100 
=Rs. 500 Ans. 

From the asterisked line we conclude that when time, 
rate p. c. and amount are given we shall have the following 
rule 

Rule. Principal = AmmmV * j00__ 

Timex Rate + 100 

Example 3. What principal will produce - Rs. ]72,S« 
interest in 5 years at 3| p. c. ? 

Principal = +^ st i™ 

Timex Rate 

leqd. principal N100 


Sol. 


= Rs. — 


5 5 X 5 

3 !5 x 100x4 


2x75 


= Rs. 920. Ans 
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Example 4. What principal will amount to Rs 77 n 
8a. in 1^ years at 9% ? ’ 

Principal = 


Sol. 


Amount X 100 
Timex Rate +100 


, . • , „ 1702, 8a. x 100 M?*xl00 

read, principal =Rs. —5 — — or — 1 — iliPr 
^ v 1 fx 9+100 227 


= Rs. ^ojxlOOx^: 


=Rs. 1500 Ans. 


EXERCISE 


139. 


1. What sum of money will produce Rs. 52 as interest 

1 4 years at 2| per cent. ? + 

2. What sum must be put out at simple interest for 3 

ears at 2^% so as to produce Rs. 62, 8 a. as interest ? \ 

3. What sum will earn Rs. 189 in 1^ years at 12% ? 

=» 4.^ What sum will earn Rs. 48 in 5 years at 1|% ? _ 

5. On what sum will the simple interest amount to 
Jls. 180 in 2\ years at 15% ? 

G.^On what sum will the simple interest amount to 
Rs. 33, 4a. 6p. in 2\ years at 5% ? 

7 . What principal will amount to Rs. 672 in 3 years at 
4 per cent. ? 

8. What principal will amount to Rs. 840 in 5 years at 
jSper cent. ? 

■'*- 9.^ What principal in 3 years 6 months will become 
Rs. 1175 at 5 p. c. 

10 . What sum of money, if put out at simple interest at 
3| p. c. will amount to Rs. 2805 in 4| years ? 

11. ^ What sum will amount to R^. 8414, 4a. in 2| years 

at 34 p. c. simple interest ? . ' 

12 vTdow much must I put' in a bank so that in / years ai 
24 per cent. S. I. I may withdraw £8812, 10s. altogether ? 

" ^3 wWyhat sum should. Tom deposit in the savings account 
so that in 2| years at 1\ p. c. he may withdraw £199, . 10s. 
altogether ? ' 

44/ What sum of money if put in a bank Jbr 2£- years at 
o3 D c simple interest will amount to Rs. 1765 ? 

15/ What sum of money in 2\ years at 5 p. c. simple' 
interest will amount to Rs. 883, 2a. 
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§13. TofM/atcpercent ' Interest and Time, are 
given .^Itate ^per rent! island as shown in the foliowmg 

eXaI E P xamDle t At what rate per cent, will the simple 

^‘^Sol ^I^imitar^i^tho^rre proceeV^us: 

Interest on Rs. 520 for 4 years = Rs. 104 

• * — „ i r A TTAorc ■ K S. -cvr?.- 


I AD. — - j 204 

Re. 1 for 4 years — Ks. ^. 2 u 


104 


ff 


A V * 

Re. 1 fori year =Rs. - 520 x 4 

104X100 

Rs. 100 for-1 year = ¥ Rs. 


rule: 


520x4 
—5%. Ans. 

Hence from the asterisked line we have the following 


Interest X 100 
Rule. Rate per cent.— p r p ic fpafx Time' 

Example 2. At what rate per cent, will Rs, 720 amount 

to Rs. 774 in 3 years ? • . ^ s4 

Sol. interest =Rs. 774 -Rs. /20-Ks., 0 . 

Interest X 100 . 

*•* rate P er cent * = ~PrIncipaIirnnm 

54 x100 5 0 ) 0 / Ans 

... reqd. rate = 720 x 8 

EXERCISE 140 . . _ . 

1. At what rate per cent, will Rs. 550 gain Rs. 66 in 

3 y6 2 r . S The interest- on Rs. 350 amounted to Rs. 42 m 3 
yearS s: £ At whTrateperTe nt. will the interest on Rs. 750 
beR t 1 At what rate per cent. wiU R s . 600 gain Rs. 120 in 5 
year 5." At what rate per cent, will Rs. 400 amount to Rs. 42S 

m 2 V03.XS ^ 

J 6. At what rate per cent, will Rs. 2000 amount to 

Rs. 2135 in 3 years ? . _ . ’ 

7 . Rs. 800 amounted to Rs. 980 in 3 years ; find the 

rate per cent. 
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3* 


1275, ■ 13 a. 


8. Rs. 600 amounted to Rs. 654 in 24 years • find f he 
rate per cent. J Ine 

p i Q A ! wh l rate pe , r cent * wil1 Rs * 1225 amount to 
Ks. 1439, 6a m 2J years ? 

^10. The interest on £716 amounted to £134, 5s. i n 
3 ; ears ; find the rate per cent. 

^Tl. At what' rate per cent, will Rs. 
amount to Rs. 1371, Sa. 4ft. in 2\ years ? 

12. At what rate per cent, will Rs. 

Rs <39Sr-4fl. l\ft . in 6years ? 

. tC^37~^At what ra-te~per cent, will Rs. 522, la. 4ft rain 
'^Rs. 130, Sa. Aft. in 5 years. 

V14. At what rate per cent, will Rs. 533, 5a. Aft. amount 
to Rs. 595, 13a. Aft. in 2\ years ? 

4 15. Find the rate per cent, if Rs. 266, Ad. amount to 

Rs. 299, Sa. 6ft. in 5 years. 


Aft. 

1327, 10a. gain 


§14. To find Time. 

The method of finding Time when Principal, Rate per cent, 
and Amount or Interest are given will be understood from the 
following examples: — 

Example 1. In what time will the interest on Rs. 800 
amount to Rs.~160.at 5 per cent, per annum ? 

Sol. Interest on Rs. 800 at 5 p. c. for 1 ye*ar=Rs. 


Now by unitary method we proceed as follows : — 

V Rs. ^ ie interest for I 3 'ear, 

■ .*. Re. 1 is the interest for years, 

r - .100x160 

P. Rs. 160 is the interest for* years. 

the required time~=4 yeafs. Ans. 

Hence from the asterisked line we have the following 

• m . Inter estY. 100 

Rule. Time= -principal X Rate per cent. 

Example 2. In what time will Rs. 560 amount to Rs. /0 J 
at 4 per cent. ? . 
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Sol 


Interest =Rs. 700 — Rs. 560 
InterestX 100 

Time= 


Rs. 140. 


reqd. 


principal X Rate per cent, 
time years/ 


Ans. 


560x4 
EXERCISE Hi. 

1. In what time will Rs. 750 at simple interest produce 
Rs. 150 at 5 per cent.? 

2. In, what time will the interest on Rs. 825 amonnt to 
Rs. 99 at 4 per cent. ? 

3. In what time will Rs. 1025 amount to Rs. 1312 at 7 

per cent. ? , ' 

4. In what time will Rs. 720 at simple interest produce 

bts. 120 at 2|- per cent. ? 

5. In what time will the interest on Rs. 575 amount to 
Rs. 362, 4a. at 9 per cent. ? 

6. In what time will the interest on Rs. 721, 4a. amount 
to Rs. 144, 4a. at 5 per cent. ? 

7. In what time will Rs. 729, 4a. amount to Rs. 957, 
ta. 3p.at 6 £ per cent. ? 

8. >xin what time will a sum of money double itself at 
10 per cent. ? 

C 9. vln what time will a sum of money treble itself at 8 
)er cent. ?. ^ 

pClO. In what time ' will Rs. 481,^ I**, produce interest 
iqual to the principal at 15 per cent.? 

' ll. v/ In what time will -the interest on any 
it 5 percent, be *125 of the principal ? 
a 12. In what time will Rs. S45, 4a. amount 
at\\p. per rupee per month. ? 

13. In what time will a sum of money treble itself at 
I2| per cent. ? 

14 VA person borrowed Rs. 1525 at 2\ percent, on July 
5 and after a certain period paid Rs. 7, 10a. as interest, find 
the date of payment. 

- 15.Von February 1, 1942, a person borrowed £500 at 5 

? C ’p^ r0m * s * n ° re ^ urn *t as soon as the j interest amounted 
to h 1 O^pn what date did the loan expire ? * ___ 

16. In how many years will 450 fr. amount to 576~ fr. at 


sum of money 
to Rs. 1056, 


p. c. simple interest V 








h- 
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S^r§i5. Some Important Typical Examples. 

Example 1. If Rs.566, 10a. Sp. amount to Rs. 680 in 4 
years, what will Rs. 728, 5a. 4 p. amount to in 2-|- years at the 
same rate p.c. per annum? 

Sol. Int. on Rs.566, 10a. 8jX=Rs. 680— Rs. 566, 10a. Sp. 

=Rs. 113, 5a. 4 p. ~ 

— x 100 .340x100x3 c 

P* • CCC9. w .1 A nr\n. .. a .. n — 5 


Rs. 


rate 


566|x4 


the reqd. amount 


1700x4x3 

Now int. on Rs. 728, 5a. 4 p.= 728> ' 5a - 4 fcL x .8 x JL 

F - 100x2 

__R$. 728, 5a. 4 p. 

__ _ — 

=Rs. 91. 0a. Sp. 

=Rs. 728, 5a. 4£.+Rs.91,8£. 
— Rs. 819, 6a. Ans. 
Example 2. A sum of money in 3b years at 6i °/ 0 amounts 
to £781, 19s. What will it amount to in 4 years at- 7-|-%? 

Sol. Amount =£781, 19s. =£781 
Time =| years 
Rate p.c. 

• Principal 100 * 5639 x6 


(£x 2 5 5 } + 100 


£ 


15639x5x8 
975 


975 
— g~ 


=2.§9 a =£641 , 12s. 


Now Interest on £ 641, 12s. for 4 years at 7 i% 
(£641. 12s.) X 4X15 


- 100x2 

(£641. 12s.) X 3 
10 ' 

£1924, 16s. 


=£192, 9s. 7-2 i. 


amounts to 


~ 10 

~ \ Amount=i641, 12s. Qs.7'2d. 

=£834, Is. 7-2 d. Ans. 

Example 3. A. certain sum of money 
Rs. 768 in 4 years and to Rs. 832 in 6 years. Find the sum 

and the rate percent. _ ^ 

Sol. Rs. 832 -Rs. 768=Rs. 64. • 

i.e., Rs. 64 is the interest for 2 years. - 

Interest for 4 years =Rs. 128. ^ 
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Principal — Rs. 768 — Rs. 

Int. X 100_ 

v Rate— principal x Time 
128x100 


128— Rs. 640. Ans. 


reqd. rate= ; g4o'xT T===5 P ' C ' AnS ‘ 

Example 4. A certain sum amounts to £583 at 2 i -°/ 0 but 
at i °/ 0 less rate to £572, 8 s„: find the time and sum. 

" Sol. Interest at ip c. on the principal = £5S3 — £572, 8 s. 

=£ 10 , 12 s. =£ As 

/. Int. at 2\ p. c. =£53 =£A 5 X 2 x § =£53. 

.'. Principal =£583 — £53=£530 \ , 

3 . 53x 100 , I Ans. 

and time = 53^=4 years. J 

Example 5. £320 amount to £384 at a certain rate in a 
certain time; also £625 amount to £775 in the same time at 
1 °/ 0 higher rate.; find the rate and time. 

Sol. (1) Int. on £320 =£38 4 - £320 =*£64 

• RxT— ———^—90 
X 320 

( 2 ) Int. on £625 =£775 - £625 =£150 


.-.(/?+ i)xr= 


150x 100 
625 


= 24 


RxT _ o0 _ „ . R 
" (R-H)XT, > or 7? iff ~ : o 

.-. o(R-r \)=6R or 5R -{-5=6/? 

.-.R—5%) higher R= 6 °/ 0 and T=4 yrs. Ans. 
Example 6 . A person invested Rs. 1200 for 4 years and 
Rs. 900 for 3 years and the total interest from these invest- 
ments was Rs. 375; find the rate percent. 

Sol. In the first case he invested Rs. 1200x4. 

=Rs. 4800 for one year. 

In the second case he invested Rs. 900 x 3 
= Rs. 2700 for one year. 

.'. total Investment for one year =Rs, 4800+Rs. 2700 

=Rs. 7500. 


Rate = 


Int. X 100 
Principal x Time 
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reqd. rate= 


375 x 100 


=5 p. c. Ans. 


7500x1 

Example 7. A person invested £3200 at a certain rate 
percent, and £2800 at 1 per cent, higher rate. The total 
interest from these investments in 4 years was £952 ; find the 
rates of interest. 

Sol.. Interest on £3200 £2800 for 4 years at the certain 
rate-f int. on £2800 for 4 years at 1 per cent. = £952. 

or int. on £6000 for 4 years =£952 

or int. on £6000 for 4 years +£11 2 =£952 

int. on £6000 for 4 years at the certain rate=£840 

certain rate 340 X 100 

. . certain rate- 6000x4 ~3 2 p. c. 

and second' rate=3|+l =4| p. c. 


Example 8 ., A man had Rs. 1200 , part of which he lent 
at 5 per cent, and a part at 4’ p. c. He got Rs. 106 as interest 
after 2 years. How much did he lend at 5 per cent. ? 

Sol. If he had lent the whole sum at 5 per cent., the 

I900v5v9 

interest would have beenRs. — - — 77 ^ -= Rs. 120; but the 


been Rs.- 
106, i. 


100 

e. the interest 


Rs. 

would have been 


actual interest is Rs 
increased by Rs. 14. 

This increase of Rs. 14 will be e decreased in the interest oi 
the second sum. 

Interest on Rs. 100 at 5 per cent. Iot 2 years=Rs. 10. 
Interest on Rs. 100 at 4 per cent, for 2 years. =Rs. 8 . 
i.e., there is an increase of Rs. 2 per hundred 
. increase of Rs. 14 will be on Rs.i|dx 14=Rs. 700.- 
he lent Rs. 1200 — Rs. 700=Rs. 500 at .5 p.c. Ans. 

Aliter. Suppose he lent Rs. 1200 at 5 p. c. for 2 years. 


interest =Rs 


1200X5X-2 
100 


Rs. 120 


-Rs.l06=Rs. 14. 


i. e., the int. will' be increased by Rs. 120- 

Now suppose he lent Rs. 1200 at 4 per cent, for 2 yrs. 

„ 1200x4x2 p 
int. =Rs. ^ ==Rs. 96 


100 


1 , e. 


the int. will decrease by Rs. 106— Rs. 9S=Rs.l0. 
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. the ratio between the two investments «■» 
of 14 : 10. i. e., 10 t 14 or . 1200 ,,Rs 500. Ans. 

investment at o^c.=R=-^| p , c . 

Rs. 10 

Rs. 


Aliter. The mean int 
f or 2 years per Rs, lou 
10 } 108 X 100 

=Rs. 


int. at 4 p. c 
Rs. 8 


1200 


=Rs. 5 # 



5J> 

O 


ratio between the'investsroents at 


. c. anti. ** ¥■ V'-— __ -n- 5 X-1200=^S. 500. Ans. 

•. investment at a P- c - ” K ‘JpA 5a Ap., P art of ' vhich 
Example 9. A person had Rs. 1343,^ ^ P, p c . {o r 3 years 

he lent at 5 p c. tor 4 years and 1 cas , s _ w as equal ; how 

the interest he received, m bot 


By the Alligation Rule, 
5 p. c. and 4 p. c = 5^: 7 

investment at o p- c - 


much did he lend at % c [oto 5a 4 p. at 5 p 
Sol. Suppose he lent Rs. 1348, tia 1 
Rs 1343, 5 a 4ft X_5x* 

int.* — 100 

= Rs. 268, I0rt. 8£.=~Rs. s f . G j. 

Now suppose he lent Rs. 1348. ~ P 
Rs 1343 , 5a. 4 p. X 2oXO 

.*. int. 


c. for 4 years 


c. for 3yeats, 


HO[>_ 

64 4 S. 


1 00x4 

=Rs. 4 ^ 0 *Rs. 

Since both the interests are equa ’ . a ois 

•. ratio bteween the two mvestments- ^ 

= 15 *• 10. 

. . r i „ „ __ ig. oi Rs. 1343, 5^4 />. 

• •• investment at 6 4 p Qd3 5n 4 p, Ans. 

Aliter. Suppose first investment = R*- 100 ‘ 

. int> = i^4|2il=Rs. 20 


100 


int. on the second investment at 6 4 

alsoRs ' 2 °- Int XlOO _ 20 x100 

’.TimeX Rate 0? E X 3 
20x100x4 _ Rs sun 

d 


p. c. lor 3 yrs. 


is 


second sum — 


25x3 
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If first investment =Rs. 100, the second =Rs. W 
the ratio' between the two investments= loO • sjb. 

= 300 ; 320 
= 15: 16. 


We can now proceed further and get the answer. 

Example 10. A person had Rs. 3500. He lent a part 
of it at 4 p. c. for 3 years and the remaining at 44 p. c. for 
2 h years. The interest in the first case is Rs. 4S more thon 
the interst received in the second case. Find both the 
sums 

Sol. Principal when int. is Rs. 48. time 3 yrs. and rate 

, 48x100 ~ ._ A 

4 p. c.=-— — - — --Rs. 400. 
r 3x4 


remaining sum = Rs. 3500— Rs. 400=Rs. 3100. 

Now divide Rs. 3100 into two such parts that the interest 
on the first part at 4 p. c. in 3 years may be equal to the inter- 
est on the .'■econd part at 44 p. c. in 2| yrs.- \See Ex. 9] and 
then add Rs. 40o to the first part. 


Example 11. What annual payment will discharge a 
debt of Rs. 848 due in 4 years, the rate of interest being 4% ? 
Sol Let x rupees be the annual payment. 


Amount of Rs. * in 3 yrs. at 4 p. c. 
Amount of Rs. x in 2 yrs. at 4 p. c. 


^ Amount of Rs. x in 1 yr. at 4 p. c. 


=Rs.*4- 
=Rs.*-p 
=Rs. x-f- 


^ A O A 


100 
x x 2 X 4 

TocT 

xxl X4 
100 ! 


112 * 

100 

108* 

"TOO 

104* 

"Too 


These amounts and the last payment "of Rs. 

charge the debt 

112* , 108* 


x . will dis- 


104* 

100 


+x = Rs. 848 


■ 100 J00 

424^ =Rs . 84S 

x=Rs. 848x^||=Rs. 200 Ans. 


Example 12. Divide Rs. 945, 12a. 4£. into three such 
parts that the amount of these parts after 2|, 4 and 5 years 
respectively may all be equal, the rate of interest being 5 /„ per 


annum . 
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first part X5x5 , ,. , „ , 
Sol. Amount of first part= ToOx'2 parst part 

= fi Z s 4 Pf^+first part 

O 

—first part (| 4- 1)— fxfirst part 
Similarly amount of 2nd part =f X second part 
and „ „ 3rdpait=fx third part 

/. I X first part =f X 2nd pirt=f X third part 

first part : 2nd part : 3rd part=§ : §■ §=80 : 75 : 72 
Nowjlivide the given sum in the ratio of 80 : 75 : 72. 

/ c* EXERCISE 142^ 

1. Find the simple interest on Rs. 365, 8«. from August 
14, 1944, to March 21, 1945, at 3| per cent. 

2. Find the simple interest on Rs. 756, 4a. from January 
5, 1944, to May 30, 1944 at 3f per cent. 

: . -3. Find the amount of Rs. 2560 at 2J p. c. from June 15, 
1944, to January 20, 1945. 

, - 4. Inder borrowed Rs. 785 for 3 years at op. per rupee 
per month and Sundar borrowed Rs. 665 for 4 years 2 months 
at the same rate ; who will pay more interest and by how 
much ? ! 

5. What sum of money will amount to Rs. 540, 10 a. in 
24 years at 3\ per cent. ? 

6 At what rate p. c. will Rs. 325 amount to Rs. 349; 
6 a. in 2 | years ? 

7. In what time will Rs. 521, 15a. Up. double itself at 
8 per cent. ? 

j 8. The interest of a certain sum amounts to Rs. 70, 5 a. 
in 5 years at 2\ p. c. ; find it. ^ - • 

9. At what race p. c. will the interest on Rs. 457, Sa. 
amount to Rs. 114, 6a. in S years r s. 

; ^T0. In what time will Rs. 965 amount to Rs. 1206, 4a. at 
5 per cent. ? 

€* y 

ill. Amount of a certain sum iri3years is Rs, ^45 and in 
4 years Rs. 560 ; find the sum and therate per cent. 

\ 


\ * 



SIMPLE INTEREST 


£XV] 


427 


\ } 2 * Amount ofa certain sum in 3 years is Rs. 575 and 
if o years, Rs. 625 ; find the sum and the rate p. c. ^ 

‘ 13. A ceftain sum amounts to Rs. 600 in 4 years ; if the 
<nte of interest be increased by one p. c. it amounts to Rs. 620 
;md the sum and the rate per cent. 

14 ; A certain sum amounts to Rs. 456 in 3| years and 
*s. 464 in 4 years ; find it and also find the rate per cent. 

15. What sum of money will amount to Rs. 1062 in 5£ 
.-ears at 3-| per cent ? 

16. What sum of money will -produce Rs. '2l', 8 a. in 146 

lays at 5 per,- cent ? • -- 

' 17. Rs. 1000 were borrowed on July 1, 1947, at 3-1- p. c. 

md after a time the account was cleared by. paying Rs. 1014; 
ind the dvteof payment. 

18. At what rat per cent, will the interest of a sum in 
2-1 years amount toytj of the principal ? 

19. At what rate per cent, will the interest of a sum in 
2 1 years amount to of the principal ? 


20 What sum ot money will amount to Rs. 829, 8 a. 74 p, 
Tom July-15 to September 26 at 2| percent. ?. 

"21. What sum of money ^ will produce Rs. 121, 4a. 6p. 
from March 13 1 j July 16 at 9g- per cent. ? 

^22. If Rs. 621, An.. amount to Rs — 745, 8 a. in 4 years) 
what w.ll Rs. 662, 10 a. Sp. amount to in 2| years at the same 
rate p. c. pm annum simple interest ? 


u' 


in 4| yrs.. 


what 
c. per 


23. If Rs. 525 amount to Rs_._616^ 14a.. _ 

will Rs. 7o0 amount to in 4 years at the same rate p. 
annum simple interest ? 

24. A person lent Rs.~1200 for 4 years and Rs. 900 for 
3 years and thus got Rs. 375 as interest; find the rate p. c. 

A person lent Rs. 800 for 5 years and Rs. 900 for 4 
years and thus got Rs. 304 as interest; find the rate p. c. 

^26. A person lent Rs. 625 for 4 years, Rs. 300 for 5 years 
and Rs. 820 for 2 years and thus got RS. 282 as interest, find 

the, rate per cent - _ - 

*^27. A' sum of money in 4 years at 5 p c amounts 
£864 12s ; what will it amount to in 3 years at b 4 p. c. 


to 
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' ’'^28* A person had Rs. 2000, part of which he lent at 5^ 
p. c. and the remainder at 4* p. c. He got Rs. 282 as interest 
after 3, years. How much did he lend at 4|- p. c. ? 

’’\ v ,-29. A person had Rs. 2100. He lent a part of it at 5 p. c. 
and the remainder at 4 p. c.; after three years he found that 
the difference between the interests was Rs. 9 only. Find 
both the sums. 

30. Interest of a certain sum in 5^ years at 5 p. c. is more 
than the interest of the same sum in 6 years at p. c. by 
Rs^ 260; find the sum. tv 

s 31. Interest of a certain sum in 8 yyears at 5 per cent, is 
greater than the interest of the same sum' in 9 3 r ears at 3 per 
cent, by Rs. 169 ; find the sum. 

■'32^ Divide Rs. 2000 into t-wo such parts that if the first 
be put out at S I. dor 6 years at 3 \ p c. and the second for 3 
years at 4\ p. c the interest on the first sum shall be double 
that on the second. 

. 33. A person invested £2500 at a certain* rate per cent, 
and £1500 at I p. c. higher rate and the total interest from 
these investments in 3 year was £525 ; find the rates. 

\M<. A person invested £1200 at a certain rate percent, 
and £1600 at 2\ p. c. less rate and the total interest from these 
investments in 4 yerrs was £680 ; find the rates. 

' 35. A person had Rs. - 1566, 10m Sp .; part ol which he o 

lent at 5 p. c. for 3 years and the rest at 41 p. c. for 41- years. * 
The interest realised in both the cases was the same. How 

much did he lend at 5 p. c. ? 

\V - £ y 

36. What annual payment will discharge a debt of Rs. 

1620 due in 5 years at 4 p. c,? ^ 

37. Divide £182, 3s. 4 d. into three parts ill such a 

way that their amounts after 1, 2 and 3 years._respectively 
may be equal, the rate of interest being 4 per cent. 

38. A, B and C borrowed Rs. 9746 in all from a mone}' 
lender at 5 p. c. interest and paid back equal amounts in full 
settlement of their respective debts after 2, 5 and 6 years res- 
pectively. Find the sum borrowed by each. 




, . 

. .^450 amount to £ 504 at a certain rate per cent, and 
in a certairr-time, also £7-20'amount ta_£82S in the same time 
, a t } P- c * higher rate. Find. the rate and time. 

|\40 ^£^360 amount to £432 in a certain, time at a certain 
rate per cent. ; also £ 540. amount to £621 in a year less'at the 
same rate ; find the rate and time. 

A certain sum amounts at 5 p c. to£ 780 but at f 
p. c. less rate to £ 760, 10s. Find the rate and supi. — 

42. Chandra Mohan Gupta bought a fountain pen for 
Rs. 10 on an instalment system agreeing to pay the price in 
12 monthly instalments of Re. I each. What rate of interest 

has he charged ? 

43. two sums of money differing by Rs.200 are lent out, 
the larger at 4 p. c. and the smaller at 6 p. c. per annum ; if 
.the difference in the amount of two sums be Rs. 170 at the 
end of five years, find the sums that were lent. 

44. Three years ago, a man borrowed. Rs. 2000 from a 
bank at 5 p.c. per annum. At the end of the year he paid 
Rs. 500. Similarly he paid Rs. 500 at the end of the second 
year. What sum must he now pay to clear off the debts. 



CHAPTER XXVI 

COMPOUND INTEREST 

§ 1. We have mentioned in Chapter XXV that when the 
consideration for the use of money borrowed is paid yearly, 
half-yearly or monthly as agreed upon and the principal remains 
the same, the consideration thus paid is called the simple 
interest: But sometimes the interest is not paid as slated 
above and is added yearly or half-yearly to the principal and 
this amount becomes the principal for the next period. This 
system of adding the interest to the principal continues till 
the end of the specified time. Money, in this case , is said to be 
at compound interest and the difference between the final 
amount and the original principal is called the Compound 
Interest. 

Thus simple interest on Rs. 200 at 5 per cent, in 2 years = 
Rs. 20. 

But the compound interest as stated above will be reckon- 
ed as follows : — 

Interest on Rs. 200 at 5 per cent, in one year= Rs. 10 

Now the principal for the next year would be Rs. 200-f 
Rs. 10 = Rs. 210. 

Interest on Rs. 210 at 5 per cent, in one year^Rs. 10, Sa. 
final amount ~Rs. 210 E Rs. 10, 8a. = Rs. 220, 8a. 

.*. compound interest=Rs. 220, Sa.— Rs. 200 

=Rs. 20, 8a. Aus. 

Note 1. Compound interest is evidenty always more than the simple 
interest. 

2. The compound interest might also be obtained bv addin" 
together the interests for the 1st year and 2nd. year. * 0 

§2- It is convenient to work sums in compound interest 
in decimals. The following examples will illustrate the method 
clearly : — 
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Example 1 . Find the compound interest on Rs. 500 for 
3-years at 5. p. c. 

30 —Principal for 1st year, 

^(multiply by 5 and divide by 100) 

^ —interest for 1 year, 


Sol. R S . 

5 

Add 

( 25 

( 500 

525 
5 

Add 

26-25 

- 

525 

551-25 

5 1 

Add 

27-5625 

551*25 

578-8125 

500 

78-8125 


^Principle for 2nd year 
(multiply by 5 and divide by 100) 


— Principal for 3rd year 
(multiply by 5 and divide by 100) 

—Interest for 3rd year. 

—Total amount 
=Principal 

—Compound int. tor 3 yrs 
— Rs. 78, 13a. Ans, 

Note. Division by 100 is done mentally as explained in Art 5. 
Chapter V III. 

Aliter. Amount of Rs. 100 at the end of 1 year=Rs. 105 

. „ „ Re. 1 „ » » =R S * tuu 

„ Rs. 500 — Rs. of Rs. 500 

. „ Rs. 500 at the end of 2 years 

=$§ of (3ft of Rs. 500) 

=(iuu) 2 of Rs... 500 ■ 

Rs. 500 at the end of 3 years 
= 18* of®*) 2 otRs.500) 

= ($**)* of Rs. 500. 




Hence the following Fromulae 
Amount 


. , /. .rate sNo. of yrs. 

Principal ^1+ "joo/ 

Compound intererst ^Principal 




No. of yrs. 

-1 
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C. I. 


100 
Y 


100 


\n 

)•-. i 


or bri efly A = P ^ 

[,=p.{(i 

We can apply decimals to this second method also, 
Amount = 3 ^ s - 500- 

T? C 10 5 y 105 y 1.0 5 . y >00 
= KS T0H X lCJO X 100 X OUU 

= Rs. 1 '05 x 1-05 X 1-05x500 
= Rs. 578*6125. 

= Rs. 578-81 25 -Rs. 500 
— Rs. 78'8125=Rs. 78, 13a. Ans. 


- 0 ) 
...( 2 ) 
thus: — 


r r 


Exampie 2. Find the compound interest on Rs. 5 1 2, Stf . 
for 3 years at A\ per cent. 

Sol. Rs. 512, 8fl. =Rs. 512-5; 4v= 4-5. 

Rs. 512-5 = Principal for 1st year 

4-5 
25825 
20500 

Add ( 23-0625 ^Interest for 1 year 

1 .512-5 

535-5625 =Principal for 2nd year 
4*5 

26778125 

21422500 

Add] 24-1003125 = Interest for 2nd year 
t 525-5625 

559-6628125 =Principal for 3rd year 
& 4-5 

27983140625 

223865125 00 

Add j 25-1848265625=Interest for 3rd year 
l 559-6628125 

Subtract \ 584-8476390625 ~=Total amount 
1512-5 

72-347690625 =Compound interest 

=Rs. 72, 5a. Sp, nearly. A s. 
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Or by formula : 

Amount = 


41' s 

** 9 \ 


( * + xRs. 512, 8a. 


— 20 9 w 0 9 v'iOa v 1025 
2 00 *2O0 X 


=R , 9 35756 2225 __ 

b ' 16000000 - RS *' 


9357-562225 
16 : 


=Rs. 584-8476390625 

But Principal =Rs. 512-5 

C. I.=Rs. 72*34763S0625=Rs. 72, 5a. Qp. Ans. 

§3. Interest payable half-yearly or quarterly. 

When the interest is payable half-yearly, calculate the 
compound interest for double the number of years at half the 
rate per cent, and when it is payable quarterly, calculate it for 
4 times the number of years at | the rate per cent. 

Example 3. Find the compound interest on Rs. 666, 10 a. 
Sp. for 1|- years at 5 per cent, per annum payable half-yearly. 

Note. Since there are two half years in a year therefore C. I. in 
h} years at 5 p. c. payable half yearly is the same as C. 1. in 3 years 
at 2-1 percent. 

Sol. v Rs. 666, 10fl. 8^.=Rs. ^00 

find the C. I. on Rs. 2000 at 2\ per cent, in 3 years.;" 
and divide the result by 3. 


By 


formula C. I.=Rs. 



100/ 


-1 


i X2000 


=Rs. ^ 1 Y X2000 

— Rs. ^Il§^-Ux 2000 
— frroob X 2000=Rs. m 1 
=Rs. 153,12 a.Gf. 

Now divide this result by 3. 

required C. I. — Rs. 51, 4a. 2p. Ans. 

Example 4. Find the compound interest onRs. 333, 5a. 
4p. for H years at 8 P- c - P er annum P ayable quarterly. 

Note Since there are 4 quarters in a year, therefore, C. I. in 11- 
years at 8 p.c. payable quarterly is the same.as C. I. in 6 years at 2 p.c. 
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Sol. V Rs. 333, 5a.Ap.=-Rs. IS™. 

/. find the C. I. on Rs. 1000 for 6 years at 2 per cent, and 

then divide the result by 3. 

C. I.=Rs. { (l+xoo) 6-1 1- x 1000 

=Rs. 1000 

—Rs. <( l-02xl-02xl 02xl-02x 1-02x1*02-1 X 1000. 
=Rs. (1*126162419264— 1) X 1000 
=Rs. *126162419264x1000 
=Rs. 126*162419264=Rs. 126, 2a. Ip. nearly, 
required C. I.=Rs. 42, 0a. 10^>. nearly. Ans. 

§4. To find C. I. when the - given time is not an exact 
number of years. 


Example 5. Find the compound interest on Rs. 1800 for 
2 years 9 months at 4 per cent. 


Sol. 

Rs. 1800 

4 

= Principal for the 1st year. 

Add j 

72*^ 

1800 

—Interest for the 1st year. 


1872 

4 

= Principal for the 2nd year 

Add _ 

f 74*88 

( 1872 

=Interest for the 2nd year. 

Add 

1946*88 

3 

f 58*4064 
j 1946*88 

=Principal for the third year. 

(See note below.) 

=Int. for 9 months of the 3rd 


Subtract j 2 goo' 2864 =Total amoun t 


205*2864 = Required C. I. 


=Rs. 205, 4a. 


Ans. 


/p. nearly. 

Note. Interest of Rs. lOO.for 9 months at 4 n c would P c o . 

f ° r 9 m °" ths ° f t ^ e ^ r d “year* we have 
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EXERCISE 143. 

Find the compound interest on: — 

1. Rs. 100 for 2 years at 5 per cent.. 

2. Rs. 200 for 2 3^ears at 4 per cent. 

3. Rs. 250 foi 3 years at 5 per cent. 

4. Rs. 500 for 2 years at 6 per cent. 

5. Rs. 750 for 3 years at 5 per cent. 

6. Rs. 1500 for 3 j^ears at 4 per cent. 

7. Rs. 2100 for 3 years at 5 per cent. 

8. £1200 for 2 j/ears at 2J per cent. 

9. £1500 for 3 j^ears at 3| per cent. 

10. £1800 for 4 j^ears at 3| per cent. 

Find to the nearest pie or penny the compound Interest 
on: — 

11. Rs. 625, 4a. for 2 years at 5 per cent. 

12. Rs. 821, 4a. for 3 years at 6 per cent. 

13. £521, 5s. for 2 years at 3| per cent. 

14. £625, 10s. for 3 years at 4\ per cent. 

15. Rs. 833, 5a. 4 p. for 2 years at 5 per cent. 

16. Rs. 566, 10a. Sp. for 3 years at 2^ per cent. 

17. Rs. 1266, 10a. Sp. for 3 years at 8 per cent. 

18. £1233, 6s. 8d. for 2 years at 6 per cent. 

19. £1666, 13s. 4 d. for 2 years at 4 per cent. 

20. £1353, 6s. 8d. for 3 years at 10 per cent. 

Find the amount at compound interest of: — 

21. Rs. 512, 8a. for 2| years at 5 per cent. 

22. Rs. 621, 4a. for 2f years at 4 percent. 

. 23. Rs. 1600 for 2\ years at 4|- per cent. 

24. Rs. 1533, 5a. 4 p. for 2\ years at 5 per cent. 

25. £1626, 13s. 4d. for 3£ years at 5 per cent. 

28. £1582, 10s. for 2\ years at 8 per cent. 

27. Find the compound interest on Rs. 1000 at 5 p.c. for 
1| years payable half-yearly. 

28. Find the amount at compound interest on Rs. 1250, 
for 2 }rears at 6 p. c. payable quarterly. 

29. Find the difference between the simple and compound 
interest on Rs. 1600 in 2\ years at 3\ p. c. per annum. 

30. Find the amount at compound interest on £1200 for 
3 years if the interest for the first, second and third 3 ^ears be 
3, 5 and 4 p. c. respectively. 
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INVERSE CASES OF COMPOUND INTEREST. 

$4 To find Principal. 

First case When Interest, Time and Kale are given. 
Fxarnnle \ The compound interest on a certain sum of 
money in 3 yrs. at 5 p.c. amounted to Rs. 78, 13a., find the sum. 
Sol LetRs. 100 be the Principal. 

interest=Rs. •{ ^xlOO 

-Rs. -U&xfjxft- UX100 

w&-in*ioo 


=Rs. l-^xioo 


■Rc I.2.0I 
Jxb - 80 • 


If the int. is Rs. Afg-i the sum=Rs. 100 


3 y >> 


,, is Re. 1, 

„ „ „ is Rs. 78 13a. 


=Rs. 1 00 X if ‘ gT 
= Rs. lOO.X^^xT^i 
=Rs. 500 Ans. 

From the above solution we deduce the following rule : 

_ , _ . ... Given C. I.xlOO 

Rule.. Pn,mp a l= e ./. u» /A lOT 


EXERCISE 144. 

1. What sum of money must I invest at 5 p. c. compound 
interest, so that I may gain, Rs. 51, 4a. in 2 years ? 

2. What sum will produce Rs. 128, 2 a. in 2 years at 5 p.c. 
per annum compound interest ? 

3. What sum put out at compound interest at 4 p. c. 
would produce Rs. 187, 4a. 8 - 832 p. in 3 years ? 

4. What sum of money must I invest at 4 per cent, com- 
pound interest, so that I may gain interest Rs. 390, 3a. 2 'ip. in 
3 years ? 

5. What sum of money must I invest at 5 per cent, com- 
pound mterest, so that I may agin Rs. 25S6, la. 2 %p. in 4 years? 


■- . Second case - When Amount, Time and Rate are given. 

Example 2. Find what sum, lent at compound interest 
will amount to Rs. 1157, 10*. in 3 years at 5 p, c 
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Sol. Let Rs. 100 be the Principal 
Amount=Rs. (l+ I g o ) s +100 
u .. =R?.|Jx|ix|J+100=a|gI. 

It the amount is Rs. the sum=Rs. 100 - 

* * " » Re* 1* „ =Rs. 100 Xt} 2 ijT 

•> R S - 1157, 10#. ,, =Rs. 

=Rs. 1000 Ans. 

From the above solution we have the following rule ; 


Rule. Principal = 


Given amount xlOO 
Amount on Rs. 100 


EXERCISE 145. 

1. What sum will amount to Rs. 882 in 2 years at 5 per 
cent, per annum compound interest ? 

__ 2, Find what sum will amount to Rs. 4134, 6#. in 2 years 
at 5 per cent, per annum compound interest. 

3. The amount of a certain sum at compound interest in 
1 1 years at 5 per cent, per annum amounts to Rs. 861 ; find 
the sum. 

4. What sum put out at compound interest at 5 per 
cent, would amount in 3 years to £ 810, 6s. 9d. ? 

5. Find what sum will amount to Rs. 7364, 10#. 9p. in 2 V 
years at 3| per cent, per annum compound interest. 

6. What sum lent at compound interest will amount to 
Rs. 16143, 12#. in 2\ years at 5 per cent, per annum ? 

7. What sum will amount to £1591, 13s. 2‘lQd. in 3 years 
at compound interest ; the interest for the first, second and 
third years being 3, 2 and 1 per cent, respectively ? 

8. What sum will amount to Rs. 650 in one year and 
Rs. 676 in two years at corhpound interest ? 

§To find Time. 

Consider the following example when Principal, Amount 

and Rate are given . n „ n . , . 

Example 3. In how many years will Rs. 625 amo.int to 

Rs. 676 at 4 per cent, compound interest ? 
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Sol. v Principal ^ 1 

625(1 -j- inn) 


Rate \n 

"Too - / 


= Amount 


1:676 

0 "f*T 8 ( ■i) n ~aia 

or n T 2 

the required time is 2 years. Ans. 

Or we may proceed from*thus 

(| J 4 <i 7 G nr (‘AQ-'-n — 84-8 

l 1 i Ioo |,J ~ea5 or 'us/ , TT55 . 

Now divide by 28 and then the quotunt again by 

|8 and so on. 

676 -7-26—26 let year 

02F • 2 5 y 

=1 2nd year. 

Now the division terminates No. of years=2. /ns. 
jjglp 3 * j6. Sometimes the number of years contains fractional 
j£Tt also. The following examples will illustrate the method 
of solving such questions. 

Example 4. In what time will £6250 amount to £ 7592 , 
14s. 6-4Sd. at 6 p. c. compound Interest ? 

Sol. £7592, 14s. 6-4M.=£^\U^ 


V Principal ( 1+ = Amount 


6250 (f 


nu) n 


7 5_ 0 2 7 2 7 
“luuo 


__ 7_.5 0j>_ 
10(10 


I V 

' 6 2 F O 




| T0( 

0 ! xBo)”' 

«■ f S" ,n -TOMWW 

Now TA 2 . 2 .Z 2 2 .— S 3 7 S O 2 7 2 7 w •> O M 3 o,r;n 

1 ow 6250000 • 5(7 ~ 62 50000 x FIT — TY.sdoo L onc yP‘TT 

Ti3.Jiia--lii_I4.S25 0 v 50 __9 70 3 f+\vr> vr.'ii” 

1 2 5 0 0 0 • 50 125000*53 — 77500 ttWO \ eai.-> 

..•jn °.703 v, .->0 — ■■> 7 Three years 


2 70 a - 1 - 2.2 —270 3 v r, n 

2500 • 50 2500 * 51? 


-5 7 
50 


111 -:* re 


Now the last quotient is less than the div sor 
fore reqd. No, of years— 3 yeirs-ba fraction of a year. 

Now find by the simple interns'- the t ; me in which £1 will 
amount to £§i at 6 p. c, i.e., the int. of £1 =£51 ~£1=£-A- 

O O oU’ 

Interest x 100 XxlOO 


Time; 


. r »f> ‘ ww 1 

Tx<r"" n Vvar 


Principal xRate 
r eqd- time =31; yrs. Ans. 

•ote. Such questions can easily be worked out in decimals. 
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EXERCISE 146. 

1. In what time will Rs. 500 amount to Rs. 551, 4a. at 5 
per cent, compound interest ? 

2. In what time will Rs. 1000 amount to Rs. 1157, 10 a. 
at 5 per cent, compound interest ? 

3. In what time will Rs. 24000 amount to Rs. 27783 at 
5 p. c. compound interest ? 

4. Rs. 500 produce Rs 40, 12 a. 9§^>. at 4 per cent, com- 
pound interest ; find the time. 

5. In what time will £12500 amount to £15185, 9s. 0*96rf. 

at 6 per cent, compound interest ? 

6. In what time will £15625 amount to £20470, 6s. 4'U. 
at S p. c, compound interest ? 


§ To find Rate per cent. 

Observe the following examples when Principal, Interest or 
Amount and Time are given. 

Example 5. At what rate p. c. compound interest will 
Rs. 500 amount to Rs. 578, 13«. m 3 years . 


■ 

Principal ^ 

1 + 

r \n 

100/ 

= Amount 




r \ 3 

9261 

• 

500 { 

1 + 

loo/ 

“16 




r \s 

9261 v 1 

or 

( 

1 + 

loo/ = 

" 16 "500 


/ 

,.r 

V 3 

21X21X21 

or 

( 

1 100 / 

'20 x 20 x 20 • 




r 

1 By extracting 

or 


1 + 

loo 

“ 2 (T cube root. 
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EXERCISE 147. 

1. At what rate per cent, compound interest,, will 
Rs. 5000 amount to Rs. 6655 in 3 years ? 

2. At what rate p. c. compound interest, will Rs. 500 
amouut to Rs. 551, 4a. in 2 years ? 

3. At what rate per cent, compound interest will Rs. 625 
amount to Rs. 676 in 2 years ? 

4. At what rate p. c. compound interest, will Rs. 1250 
produce Rs. 128, 2i in 2 years ? 

5. Find the rate per cent ; if Rs. 253 amount to Rs. 270 
6a. 4 ^p. at compound interest in 2 years. 

6. A sum of Rs. 235 put out at compound interest for 3 

3 'ears produces Rs. 29, la. Online rite per cent, of 

interest. 



Some Important Typical Examples. 


Example 1 . The difference between the simple and the 
compound interest on a certain sum of money for 3 years at 5 
p. c. is Rs. 133, la:, find the sum. 


Sol. S. I.on Re. 1 for 3 yrs. at 5 p. c. =Rs.'^— = Rs. 15 

11M 

Amount of Re. 1 at the end of 3 years at comp, interest' 

=Rs. (1 T*i§(j) 3 — Rs. (L05) 3 — Rs. M 57625 
comp int. on Re. l=Re. T57625 
diff. between S. I. and C. I. of Re l==Re. *007625 
But the given difference=Re. 133, 7a. = Rs. 133 -1375 

the required sum=Rs. 133 4375 -y *007625 
=Rs. 17500. Ans. 

Example 2. If the C. I. on a certain sum for 2 v ears at 
3 p. c,.be Rs. 57, la. 6 p., what will be the S. I. ? 

Sol. C. 1. on Re. l = Re. (i° 3 ) 2 __ ] _ R e . 

. S. I. on Re. 1 = Rs. 2x3= Re. 1 ^' 

T 'V C "f : thttoo = 6x 10000 : 609 x 100 =209 : 203 

S * ] * =!?,§ XC. I. 

X Rs. 57, la, Gp. - 
=Rs. !SSxi|f 7 = Rs. Rs. 56 4a. 


Ans. 
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Example 3. The interest on a given sum of monev for 
one year is Rs. 26, 4 a. and the compound interest for 2 years 
is Rs. 53, 13a. : find the rate per cent. 

Sol. Simple int. for^2 yrs.=Rs. 26, 4a. x2=Rs. 52, 8a. 
and compound interest for 2 years=Rs. 53, 13a. 

.'. difference between the C. I. and S. I. =Re. I, 5a. 
in S. I. and C. I. the int. for the 1st year is the same 
Re. 1 , 5a. is the int. on Rs. 26, 4a. for one year. 


rate=2it 


^xlOO 


=5 p. c. Ans. 


26^x1 

Example 4. A sum of money put out at compound in- 
terest for 2 years amounts to £ 540, 16s. and in 3 years to 
£ 562, 8s. 7 - 68 d. Find the rate of interest. 

Sol. Evidently £ 562, 8s. 7-68d.— £ 540, 16s. i.e. £ 21, 12s. 
7*68 d, (£ fjjfrA) is the interest on £540, 16s. (£'A]£.4) for 1 year 
.*. Interest on £ 100 for 1 yr.=^f 5 g ? X 100 x 2 *l^= 4. 
reqd. rate is 4 p. c. Ans. 

Example 5. What annual payment will discharge a 'debt 
of Rs. 6305 in 3 years, the rate of interest being 5 per cent, 
compound interest ? 

Sol. Suppose the annual payment is Rs. 100. 

.*. Rs. 100 are to be paid after one ; year. 

.-. Princ'pal =Rs. 100 x ^J=Rs. 

Again, Rs. 100 are to be paid after 2 years, 

.*. Principal =--Rs. 100X^§| x^g|=Rs. 4 ^. 

Again, Rs. 100 are to be paid after 3 years, 

.*. Principal is Rs. 100x'^|x^g|x Jgg=Rs. 

Total sum=Rs. 20oo + 4oooo + 80 oooo =Rs . 25 ^ 000 . 

If the principal is Rs. the annual payment is 

Rs. 100, if the principal be Rs.' : 6305 then the annual payment 

will be=Rs. asttonu x 100 x 6305 
=Rs. 2.261 =2315, 4a. Ans. 

Example 6. A man borrows a certain sum and pays 
back in 2 years in two equal instalments. If compound inter- 
ect is reckoned at 4 per cent, and if he pays back annually 
Rs. 676, what sum did he borrow ? 
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Sol. Since the annual instalment=Rs 

100 


The reqd. sum = Rs. 


676x To 5T4 +Rs ' 


[chap. 

676 and ra te=4%. 

676 x c ^) 2 


=Rs. 650+Rs. 625 
=Rs 1275. Ans. 

Example 7. Divide Rs. -5 854,8a. bstween A and B so 
that A’s share at the end of 7 years may be equal to B’s share 
at the end of 9 years, C. I. being at 4 p. c. 

Sol. By the question 

(TTs share) (1 +ifro) 7== (-® ,s share) (1 +iur ^ 9 

• ^ s share , 4 \ 2 _ b 7 r, 

' B’s share *<>?’ 152 5 ’ 

Now divide Rs. 5854, 8a. in the ratio of 676 : 625 
676+625 = 1301. 


.\ A’s share= T 6 J 7 D 6 I of Rs. 58544=Rs. 3042 
md c. B’s share =Rs. 5854, 80 — Rs. 3042 = Rs. 2812, 8a. 


Ans. 


EXORCISE 148. 

1. On what sum will the difference between the S. I. 
md C. I. for three years at 2-| p. c. amounts to £ 3, 1 5s. lid. 

2 . The difference between the simple and the compound 
nterest on a certain sum for 3 years at 3| per cent, is £3, 8 s. 
4 \d. Find the sum. 

3. A sum of money put out at C. I. amounts to Rs. 2420, 
in 2 years and to Rs. 2662, in 3 years. Find the sum and the 
iate. 


4. A certain sum put out at C. 1. amounts in 2 years to 
£ 270'4 and in 3 years to £ 28T216. Find the sum and the rate. 

5. On what sum of money will the C. I. for 2 years be 
the same as the S. I, on £ 943 for 10 years, the rate of interest 
being 5 per cent. ? 

6 . I borrow money at 3% simple interest payable yearly 
and lend it immediately at 5 p. c. interest payable half yearly 
receiving C. L for the second half-year and gain thereby 
Rs.^ 660 at the end ©f the year. What is the sum of money 
which I borrow ? 

7. The C. I. on a sum for 3 years at 5 per cent, is £ 331, 
0s. 3 d.) what is the S. I. ? 

jj; T he C. I on a certain sum for 2 years at 5°/ 0 is £ 17, 

is. S d; find the C. I. on the same sum for the same time at 
4. per cent. 



XXVT] COMFOUND INTEREST 443 

9. . The diffeience between simple and compound interest 
on a sum of money for 3 years at 5 per cent, is £7 Qd 
bind the sum. 

10. I buy a house on the condition that I shall pay £500 
now, £ 425 one year hence and £289 two years hence. What 
would be the cash value of the house; compound interest benur 
calculated at 6;} p. c. ? " ° 

11. The interest on a given sum of money for one year is 
£26 and the compound interest for 2 years is £53-04 ; find the 
rate per cot t. 

12 What annual payment will discharge a debt of 
Rs. 8200 due in 2 years at the rate of 5% compound interest ? 

13. A sum of £ 12193, 15s. is borrowed to be paid in 3 
equal annual instalments. Find the instalments, if the rate is 
4 per cent compound interest. 

14. Divide £ 820 into two parts so that their amounts 
after 2 and 3 yrs. respectively at 5% compound interest may 
be equal. 

15. What sum of money will amount to Rs. 352S in 2 
years at 5 p. c. and what will it amount to in 2 more years? 

15. A sum of money is borrowed and paid back in two 
equal instalments of Rs. 8S20 allowing 5% per annum compound 
interest. What is the sum borrowed ? [Burma. 1924.] 

17. Divide £ 6375 between A and B so that A’ s share at 
the end of 3 years and B’s share at the end of 2 years if put 
out at 4 per cent, compound interest may be equal. 

18. The third year’s interest of a sum put at 4 p. c. com- 
pound interest was 16s. 7-68d. more than that of the preceding 
year. Find the sum. 

19. Divide £6305 into three sums such that their amounts 
by compound interest at 5 p. c. per annum for 2, 3 and 4 years 
respectively shall be equal. 

20. A placed a sum of money for 3 years at 5 p.c. simple _ 
interest, and B placed out an equal sum at the same rate for'- 
the same time at compound interest and thereby.gained £ 26, 
13s. id. more than A. What money was placed out by each ? 

21. A man left Rs. 45909 for his sons A and B who are 
15 and 13 years old in such a way that if their shares be inves- 
ted at 2% compound interest, they shallreceive equal amounts 
on reaching 18 years of age. How did he divide the money? 


CHAPTER XXVII 

PRESENT WORTH AND DISCOUNT 

§1. A sells a horse worth Rs._ 500 to B but B instead of 
paying to A the price of the horse in cash money, promises to 
pay after 6 months. Evidently A. will charge something more 
than Rs. 500 from B, namely the interest of this money for 6 
months.* Suppose that the rate of interest is 4 p. c., therefore 
the interest on Rs.500 for 6 months is Rs. 10 and hence B shall 
pay Rs. 510 for the horse after 6 months, but if he had paid 
cash then he would have paid Rs. 500 only for the horse. In 
this case, Rs. 500 is said to be t^e Present Worth of Rs. 510 
due 6 months hence and Rs. 10 is called the Discount on 
Rs. 510. ’Evidently, thorefore, the interest on the Present Worth 
is the discount due some time hence, i.e.-, 

Discount=Interest on Present Worth, 
and Amount =Present Worth -^Discount. 

§2. Def. The Present Value or Present Worth of a 
sum due at the end of a certain period, is the sum which with 
its interest for the given period, will be together equal to the 
sum due. 

The sum due is also called Amount. 

The True discount (briefly, discount) is the difference 
between the sum due and its present worth. Hence discount 
is the deduction made for the payment of a sum of money be- 
fore it is due. It is of two kinds : 

(i) True Discount. 

(n) Banker’s or commercial discount. 

§3. To find the discount. 

Observe the following examples : — 

Example 1. Find the discount on Rs. 360 due at the 
end of 4 years at 5 p. c. 

- Sol. *.* the int. on Rs. 100 for 4 yrs. at 5 p. c. = Rs. 20 
• the amount of Rs. 100 = Rs. 120, 
i.e, the discount on R s . I20=Rs. 20, 

••• „ ,, „ Re. 1 =R s .fo o . V 

••• „ „ „ Rs. 360=Rs. ^0x360 

=Rs. 60. Ans. 

i Jl 0 /®', Interest is calculated on the Principal but the discounted^ 
calculated on the amount. 
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§4. To find the Present Worth. 

'Hie following solved examples will illustrate the 
method : — 


Example 2. Find the present worth of £ 721 due 9 
months hence at 4 p. c. 

Sol. v The int. on £ 100 for 9 months at 4 p :c .=£ 3, 
^amount of £ 100 after 9 months =^103 ; 
i. c., The present Worth -.of £ 103~£ 100 ; 


of £ 1 

of £721 =£1 oo x 7 2 i 
=£ 700. Ans. 

§5. When Present Worth and Discount are reckoned 
at Compound interest, we shall find the amount of Rs. 100 
or £ 100 at C. I. for the given time at the given rate, and 
proceed as before. 

Example 3. Find the Present Worth and Discount of 
Rs. 2112, 8a. due 2 yrs. hence at 4 p. c. Compound Interest. 

Sol. At 4 p. c. C. I. for two yrs. Re. 1 amounts to 

Rs. (P04) 2 , ie., Rs. P0816. 

Present Worth of Rs. P0816=Re. 1 



i) >J 




Re. 


l=Re. 


1 

P0816 ' 




>• 


,, Rs. 2112-5=Rs. 


2112-5 

1-0816 


P. W.=Rs. 1953, 2a. Ans. 
Discount =Rs. 2112, 8#. — Rs. 1953, 2a. 

= Rs. 159, Qa . Ans. 

EXEKCISE 149. 


Find the discount on (1—5) — 

1. Rs. 1270 due 7 months hence at 10 p.c . S. I. 
frJ 2*. £ 1051, 5s. due a year hence at 5 | p. c. S. I. _ 

3. £ 520, 1 7s. 6d. due 3| yrs. hence at 4| p. c. at S. I. 

— J 4. R S . 135, 14 a. 8p. due 3f yrs. hence at 4 b p. c. S. I. 

X 5. £ 2450, 18s. 9d. due 3| yrs. hence at 3f p. c. C.'I. 

* e. What discount at '5 p.c. simple interest must be 
allowed for present payment of £ 2200 due 2 years hence ? 
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Find the present worth of (7—41) : — 

1. £ 870 due 2| years hence at 3§ p. c. S. I. 

8. -Rs. 223, la , due 10 months hence at 3f p. c. S. I. 

9: £ 769, 5s. due 8J years hence at 4 p. c. S. I. 

10. £ 587, 18s. 9d. due 6 months hence at 4-J p. c. S. I. 

£ 9724, Is. due 4 yeats hence at 5 p. c. C. I. 

t-12. Find the present worth of Rs. 545, 1 la. Sfi. due 2 yrs. 
hence at 4 p. c. compound inteiest. 

13. If the discount on a sum of money due 6 months 

hence at 8 percent, be £ 7, 10s. 1 \\A., find the Present Worth 
of the sum. ' -• 

14. What must be paid in cash in order to clear off a bill 
of Rs. 297, la. 6p. due in 3 years . 6‘ months, simple interest 
being calculated at 4 p. c. per annum ? 

/ 15. If money is worth 5J p. c. per annum, what sum of 

"money will discharge a debt of Rs. 8175 which falls due after 
5 months ? 


16. Find the present worth of £ 241, 12s. Ad. 146 days, 
hence at 4J p. c. per annum ? 

17. Find the difference between the interest on Rs. 2466. 
10a. 8p. for 2f years at 5i p. c.-and the discount on Rs. 2839, 
12a. due 2| years hence at the same rate. Explain the lesult. 

18. What sum of money paid down will discharge a debt 

of £ 1000 due in two equal half-yearty instalments, simple 
interest^being at 5 per cent. ? ■ . ' ' 

. . If Rs. 6760 be due three years hence, allowing com- 

pound interest at 4 per cent, per annum, what sum will be 
due at the end of the first year ? 

INVERSE CASES OF DISCOUNT 

§8. All inverse questions on discount can be easily solved 
just like those ou interest, if it is remembered that the interest 
on present worth is equal to the discount on amount due. 

§7. To find the Sum or Amount. 

^ x? ; m P le . ** What is the sum due 8| years hence, whose 
/•discount at 4 per- cent, is £ 192, 6s. 3d. ? 
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SoL Suppose the sum is i 100. 

int. for 8| yrs. at 4 p. c. =£2 5 v 4 — woo 

- =f 100 +!§£>) =k° 3 ° 

and Y £192. 6s. 3d. — eioos 3 —.03077 

— K ~i6- 
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the amount of £100 
£192, 65. 3^. =£1924. 

(a) By " Rule of Three/' we have 


£I&2 . £30 77 . . £ 4 o 6 r eq U i rec j amount. 

.'. the amount =£ x § u x^lx^a= = £5|ii = £7 6 9 5s> Ans . 
(b) By Unitary Method:— 
is the discount 

• • is ,, ,, 

. £30 77 

• •*'“1 0“ 1S >' „ 


on ££§o 


Aliter. Present worth = 


on £-§- X x §rj ' 
on «4ga Xl foXfiSJl 

= : £3077 =£769j 5S ' 

mz,6s.3d. 


Ans. 


4x84 


■XI00 


(S’ 


=£576, 18s. 9d. 
sum due=P. W. + Discount 
reqd. sum=£576, 18s. 9d. +£192, 6s. 3d. 

=£769, 5s. Ans. 

Example 2. If the present value of a bill due 8 months 
hence at 4J percent, is Rs. 66, 10a. 8p .- find the bill. 

Sol. v interest on present worth=discount on the sum 

(Rs. 66, l0«. 8^>.)x8x9 


discount = 


= Rs. 


100x12x2 
200x8x9 
3x 1U0X 12x2 


=Rs. 2 


end of 
interest 


bill=Rs. 66, 10a. 8p.+Rs. 2 -- 
=Rs. 68, 10 a. 8p. Ans. 

Example 3. On what sum of. .money due at the 
2 years does the discount at 5 ': per cent, compound 
amount to £54, 13s. 4d. ? ..... 

Sol, Amount of £100 for 2 yrs. at C. I. — £100( X 5 q) 

==£ 1 00 x X ou x ^nu=£-|-' ' 

Discount of £-|i— £100 =£ 4 ^-.. , 

► • £4i is the discount on £^|- ■ 

.-. £1 is „ „ on 


£54, 13s. 4 d. or £ 1 f 4 is 


on £-|l X ^ X -| - 


=£588. Ahs. 
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EXERCISE 150. - 

What is the sum due (1 — 3): — 

\, ' 

1. 9 months hence, whose discount at 4 per cent, is 

Rs. 1200, 2a. ? 

< 2. 3* years hence whose discount at 41 per cent, is 

'"£70, lls.'Od. ? 

3. 245 days hence whose discount at 3} per cent, .is 
£ 12, 16s. 8 d. 

4. If the discount of a bill due 1 year 8 months hence at 
A\ per cent, he £ 35, 5s. , find the sum. . 

5. What sutn due 9 months hence at 3 1- per cent, is 
worth Rs‘ 850 now ? 

^ 6. If the present value of a bill due 15 months hence at 

2§ per cent, be £631, 10s., find the sum. 

7. On what sum of money due at the end of 2 yrs. at 4% 

compound interest does the discount amount to £34 ? 

' / 

8. The true discount on a bill due 8 months hence at 2| 
percent. is v £ 176, 14s. 8d., find the amount of the bill. •b'FpcrT 

§8. To find Time. : 

Example 4. When is the sum due, if the discount on 
Rs. 23, 5a. Aft. at If per cent, amounts to Rs. 1, la. Aft.} 

Sol v Amount — Discount= Present-worth. 


here the P.' W. is Rs. 23, 5a. Aft. -Re. 1, la. Aft. 

: =Rs 21,14«. = Rs. 

'and .\ mt. on Rs., at 1§ p. c. is Re. 1, la. Aft. or Rs. {{$. 

Int.xlOO ‘ - 


Time 


Principal x Rate 


Reqd. time* f 100 

J. ♦ o 


175 v 5 

~g“ x F 


35x100 3x8 

X 


24 


=4 years. 

Rule. Time=. D S ^U<lE. 

P. W. x Rate 


175x5 
Ans, 
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EXERCISE 151. 

When is the sum due, in the (questions 1 — 5) if *JL 
: cl/-p. W. of Rs. 926 5' at 4-| p. c. be Rs. 8500 ^ ^ 

W Q f £ ggg at g| p, £ be £ g 40 -p ^ 

’P. W. of £-2417 I2s.~4d.kt 4| p, c. be £ 237, 10s. ? 

4/7 ri 


' 2 . 
o ^ 
O. 


4; Qiscount on^R|£5P| fa.atfg^p.dbe M 482&4a8#hr 
'• 5 ^Discount on £ 355, 5sTat 44 p-cT be £5, 5s7'~" • 

v f>^ If the P resent worth of £ 663, 5s. 74i. at 5 per cent. 

\ be'£ 56S, 15s., find when the sum is due > , • - ’ 

"■ — - 7.^"‘If Rs. 465, -14a. lj T p. be thg discount of a debt of 
Rs.\2820 at simple interest at the rate of 3fp.c., how many 
” mbnths before due was the debt paid ? * — " 

§9. To find Rate. * 

Example 3. At what rate per cent, does the discount on 
£ I37S in one year four months amount to £53 ? 

Sol. v Present worth— Amount —Discount 


in this case P. W. =£ 1378 — £53=^£1325 and the in- 
terest on it ny 1 year 4 months is £ 53. 

Int.XlOO 53x100 



Rate—' 


Principal X Time .. X.KJ U\J A ^2 

v __ . T", » ' Discount X 100 

^Hence the Rule: Ratc= p w.xTime 

EXERCISE 152. 


1 3253<li = 3years. Ans. 


1. If the discount on Rs. 2261, 5a. 4 p. due 1-| years hence 

be Rs*. 128, what fs the rate ?. 

2 What is the rate of interest if the discount on £387, J 
7s 7 Id, payable at the end of 3 years be £ 41, 10s. Ip. ? 

• -■ * 3. What is the rate if the present worth, of Rs. 8175 

due in 5 months is Rs. 8000 ? ' . 

4 What is the rate of interest, when discount . on 
Rs 41204, 4a. 8p . due 9 months hence is Rs. 1200, 2a. ? 

5. the P. W. of Rs. 1321, 8a. due 2| '.years hence is 

Rs 12 n 0 , find the rate of interest. 

6 What is the money worth when the discount on £481, 

• 8s. 2| d. due 4 months hence is £5-, 3s. 2 Id. ? 
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Some Important Typical Examples. 

(a) To find, the sum , when the difference between interest 
and discount on the same sum, rate and time are given. 

Example 1. If the difference between the interest and 
the discount on a certain sum of money for 2 years at 5 p. c. is 
Rs. 2, 13a. 4p., find the sum. 

Sol. Suppose the sum =Rs. 100 

Interest for 2 years at 5 p. c. =Rs. 10 
.*. Amount „ „ „ „ =Rs. 110 


Discount on Rs. 110 =Rs. 10 

.'. Discount on Re. 1 =Rs. yio 

Discount on Rs. 100 =Rs. ttu * lOOssApy. 

Diff. between discount and interest on Rs. 100 

=Rs. 10— Rs. =Re. $ ; Rs. 2, 13 a. 4p.=Rs. y. 

Re. is the difference on Rs. 100 
Re. 1 „ „ on Rs. 100 

Rs. .y „ „ on Rs. 100x^0 xy.=Rs. 

=Rs. 311, 10a. Sp. Ans. 

An Important Rule. 

The difference between the interest and the discount- on a 
sum of money is equal to the interest on the discount. 
v Sum =Present Worth-f Discount. 

/. Interest on sum=Interest on P.W -f-Int. on Discount, 
but interest on P. W. ^Discount on the sum. 

•*. Interest on sum=Discount on sum-f-Int. on Discount. 
i.e. Interest on sum— Discommon sum=Int. on Discount. 


It follows, therefore, that interest is always greater than 
the discount. 

. f>) To find sum and time when interest and the discount 
'-.on the same sum and rate are given. 

...Example 2. The interest on a sum of money at 4 p. c. 
is £ 67,. 4s ; and discount on the same sum for the same time 
at the same rate is £ 60. What is the sum and time ? 

‘ So1 - *■* Int. on sum— Discount =Int. on Discount. 

£ 67, 4s.— £ 60, i.e. £ 7^=Int. on £60. 

£ l=?Int. on £ 60x 3 y. 

£67|=Int. on£ 60x-^x^|^=£560.' 

i.e., the required sum=£560. . Ans. 4 " ' 
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Hence the Rule : Sum= 


- Interest — Discount 


Now the question is "In what time the interest on\€560 
at 4 p. c. will be £,67, 4s.?, 

... Ti mn JL " ^Ate fest X 100 _ (£67, 4s.) *100 
Principal x Rate £560x4 

_ 336x100 0 

5x 560S1 “ 3 years - Ans - 

(c) To find Sum and' Rate when Interest and Discount on 
the same sum and time are given. 

The method is the same as in Example 2. 

(d) To find the time when interest and discount on 
different sums are given. 

Example 3. If the interest on Rs, 8500 at 4^ per cent, 
be equal to the discount on Rs. 9265 for the same "time at the 
same rate, when is the latter sum due ? 

Sol. In t. on Rs. 8500-Discount on Rs. 9265. 
v Rs. 8500 istheP. W. of.Rs.9265 ' 

.*. Int. on Rs. 8500=Rs. 9265.— Rs. 8500=Rs.765 ; 


765x100 „ • 

T,rae = 8500X«“ 2 yrS - 


Ans. 


(c) To find the rate when interest and discount on different 


sums are given. 

The method is the same as in Example 3 above. 

(/) To find discount for a greater period when the discount 
for the less period is given. 


Example 4. If Rs. 8 be allowed as discount off a bill of 
Rs. 80 due 6 months hence, how Tnuch should be allowed off 
a bill of the same amount due 14 months hence ? - 
Sol. Rs. 8 is 6 months’ discount on Rs. 80. 

/. Rs. 8 N 6 months', interest on Rs. 72. 

Rs. 20 is 15 months’ interest on Rs. 72. 
i.e., Rs. 20 is 15 months’ discount on Rs. 92. 

Discount on Rs. 92=Rs f 20, 

•. „ - on Rs. 1 =Re: 

... „ 0 n Rs. 80 =Rs. §§x80=Rs. - 4 # ' 

/. reqd. discount =Rs. 17, 6«. 3 -^p. Ans. 
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f Py^EXERCISE 153. 

interest on Rs. , ’5Q~£t^4l i 


[cn M?. 


_ p. c. be equal to 
J9_for the -same time at the same rate, when 

is the latter sum due ? - 

2. If the discount, on £ 2S30. J[5s. J±d. be equal to the 
interest on £2784, 7s. 6d. for tbe=same time, find the time, the 
rate of interesrti5emg~5 per cent 




, » v 3. The difference between the interest and discount on a 
certain sum for 9 months at 4 p c., is Rs.2,13u. Find the sum. j 
4. The interest on Rs. '25Cnit a 3 p. c. is equal to the dis- 
«'count on Rs. 265 at the same rate and for the same time. Find 
the time. . ' <^4. 

t\ 5. "The interest on Rs.T 462, 8a. at a certain rate for 4 
years is equal to the discount on Rs. 1725,1 2a. for the same 
■ N time at the same rate. What is the rate pep cent. ? 

6. The discount on a certain sum”at"2^-' p.c. is £19, 12s. 
4and interest on the same sum mt the ^me time and rate is 
£26, 19s. Find the time. 

v. yl. If the present value of a bill of £3820,6s, 3d. due 5 
months hence is £$750, what is the present value ol a bill of 
£3876, 11s. 3d. due 9 months hence at the same rate ? Find 
also the rate of interest. •, 

8. At what rate per cent, will the interest on £3729, 7s. 

6d. in 4 years, be equal to the discount on £4661, 14s. did. 

for the same time ? 

9. The interest on a certain sum of money for a certain 
time is Rs. 36 and the discount for the same time is Rs. 30 ; 
find the sum. 

\l0. If Rs. 12 be allowed at 6 months' discount off a bill of 
Rs. 132}and at the same rate of interest Rs. 40 be allowed off a 
bill of Rs. 240; for how long a period had the latter bill to run? 

11: J The discount on Rs. 275 for a certain length of time 
is Rs. 25.;. what is the discount on the'same sum' (/)* for double 
the .length of time, {it) for half the length of time ? 

12. A tradesman marks his goods with \wo prices, one 
for cash money and the other for credit of 6 months • what 
ratio should the two prices bear to each other the rate of 
interest being 7J per cent ? If the credit price' of an article 
be Rs. 332, what is its cash price ?, 

‘feS 1217 a ?» b0 ^ t ' a \°V n f0r R e 1100 “4 sold it at once 
tor Rs. 1217 ,8a. allowing the buyer 5 months' credit Monev 

bemg worth 3^ R_c. per. annum, what was the enin -nr>r 
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,, If Rs * 10 a ]I °wed as discount off a bill' of Rs. 50, ( 
, c , at ^ le same ra te Rs. 25 be allowed off a bill of Rs 150 ' 

fir^M-n^f 6nd °l 8 montlls > for ll0W a period had the 
nest bill to run ? 

15. If £6 be allowed as a discount off a bill of £56 fori ° 
months find the amount of another bill, of which £ 30 
allowed as discount for 20 months. 

CT If Ks. 5 be allowed as discount off a bill, of Rs. 125 
due a certain time hence, what should be the discount allowed 
off, if the bill had twice as long to run ? 


is x - 


17. If £ 2652, 5s. be due 3 years hence, what sum will be ” 

due at the end of 1 year, if compound interest is allowed at 3 

per cent. ? 

y 

V ''18. A grocer buys 480 mds. of sugar for Rs. 6135 payable 
at the end of 3 months and on the same day sells them dj 
at Rs. 12, 1 la. per maund ready money. What per cent, does '1 
he gain or lose' by ,the transaction reckoning interest at 9 per 
cent, per annum ? 

19. I buy a horse for £ 40 and sell it for £45 at a credit A 
of 8 months/ What do I gain per cent, reckoning' money * 
worth 6 per cent, per annum P 


Eight copies of a book can be bought for a. certain 
! *sum pa 3 >able at the end of a year, but for a cash payment 10 
copies can be had at the same price. What is the money worth? 

21. The interest on £ 720 for a certain time is £18; find' 
the discount on the sum for the same time. ^ .•• •• 

yh .22. The interest on a certain sum for two. years is £ 60,,, 
While the discount on the same sum due three years hence is' j 
£80. Find the sum and the rate per cent. . - . ; 

-,'-23. £ $59, 7s. is due 4 years hence and £ 173, iSs. 5 5 r ears 
hence. What sum at the present time is equivalent to; .both ^ 
these sums, calculating interest ad 31 per cent. ?•-/■- 
'24. A book sent fro^ England- cosis me (including Is. 
postage) 16s. Id., my book-seller allowing me two pence in the - ; 
shilling as discount on the published price, what is the • 
published price? 

4//25. The interest on a certain sum of money for 3 months j 
a t 5 nor cent, exceeds the discount on the same sum due 3 ; 

1 * ' 1 it. O A T rrim 



454 


arithmetic made £* sY 


[CHAP. 


$11. Banker’s Discount. . ' 

In all commercial transactions when a maft buys goods, 
he freemen ly does not pay ^ash” for them but gives what is 
known as a Bill of Exchange, (Hundi) which is an agreement 
for paying the price after a certain time. The following is a 
form of a bill of exchange, which is always drawn on a stamped 


paper. 


Bill ot Exchange. 10100 Due on June 7, 1946. 


\STAMP\ 


To 


L. Bri] Lai, 


Calcutta. 


ttJ 


f 

!•§ 

!'g 

s pi 
CP 2 

tti 

;hh 


Five months after 
order the sum of 
O.ie Hundred only 


ri 

i 

CO • T“~) 

«* 

, a) G 
O 

■ TO 

,<l 


Lahore. 

January 4, 1946. 
date pay to myself . or 
Rupees Ten thousand and 
for Value received. 


Ilarprasad. 


Here Brij Lai has bought from Harprasad goods worth 
Rs. 10100 ( face value of the bill) but does not pay in cash. He 
promises to pay later on, say after 5 months.' Haiprasad, 
therefore draws up the bill of exchange as above ami forwards 
it to Brij Lai for his “acceptance.” If the latter agrees to it, 
he signs his name accross the bill with the note that the money 
can be obtained from the bank named there, on the date agreed 
upon. Brij Lai is said to "accept" the bill, which he returns 
to Harprasad. It is said to be drawn “at five months.” 


The date when the hill is drawn is January 
month-; (always calendar months) from date will be 


4. Five 
June 4. 
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But Harprasad cannot legally claim the 
after this, called “Three Days of Grace/’ 


money till three days 
pass. 


The date when the bill “matures,” i.e., when the money 
becomes legally due, is June 7. Harprasad, therefore, cannot 
claim the money of the bill till June 7. when he will present 
it to the Punjab National Bank t and receive Rs. 10100 of Brij 
Lai’s money. The whole transaction is then closed. 


But there is another way, which is very generally adopted, 
in which Harprasad might proceed. Suppose in the interval 
between January 4 and June 7, Harprasad wants money very 
badly— he may then take the bill to the banker or a broker and 
ask him to discount it. If the banker is willing and can pay 
the money, then he keeps the bill with him and, in exchange 
pays over to Harprasad some money in cash. On' the 7 
June, when the bill matures” the banker presents the bill to 
the Punjab National Bank and receives Rs. 10100 of Brij Lai’s 
money and here the whole transaction is closed. 


Now the question arises,— how much does the banker (of 
broker) who ‘‘discounts” the bill pay to Harprasad ? If he 
pays the true present value of the Rs. 10100, he makes no 
profit for himself. It is, therefore, the custom for the Banker 
to pay in cash the face value of the bill minus the simple inter- 
est on it for the interval the bill has yet “to run” i.e., the 
number of days from the date on which the banker discounts > 
it up to June 7. 

Banker’s discount is, therefore, the same as the simple 
interest on the bill lor the unexpired time. 


It is also known Practical or Commercial Discount. 

§12. The person who draws the bill is called ..the • d rawer 
and tue person on whom it is drawn is. called the drawee or 
acceptor, in the above example L. Harprasad is the drawer . 
and Mr. Brij Lai the drawee. The person to whom the money 
is to be paid is called the payee. 


A Promissory Note is also a contract (or promise) for a 
certain sum of money on a certain date to a person named or 
to his order, .or to bearer. It differs from a bill of exchange 
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only in this respect that it is written by the debtor instead of 
by creditor. The form of a promissory note is give n below 

' J anu m v'ITTQ 4^~j 

Five months after date, I promise to pa}' to j 

STAMP Harprasad or his order, the sum of Ten Thousand j 

* and One Hundred Rupees for value received. j 
' '* » 
r j 

Rs. 10100 Brij Lai { 

The bill above leads to the following question 

Example 1. jqarprasad draws, a bill, whose face value is 
Rs. 10100 on January 4 at 5 months and offers it to a banker 
on March 26 to be discounted. If the banker’s rate of discount 
be 5 p. c per annum, what will he pay for the bill ? 

Sol. v the bill is drawn on January 4 it is legally 
due on June 7. Since it is discounted on March 26 it has 
yet "to run, from March 26 to June 7, i.e„ 73 days. 

Now the banker’s discount =simple interest on Rs. 1 0 1 00 
lor 73 days at 5 per cent.~Ks. 101 ; 

.*. the banker discounts (or buys) the bill for Rs. 10100 
minus Rs. 101 = Rs. 9999. Ans. 


Kote 1. The banker keeps the bill with him up to June 7 when on 
presenting it to the bank, be gets Rs. 10100. 

Note 2. The true present value of Rs. 101U0 for 78 days at 5 n. e. can 
■ e found to be Rs. 10000 and hence true discount is Rs. 100. Since the 
; anker pays for the bill only Rs 9309 instead of Rs. 10000 he makes a 
gain of Re. 1. 

The fact is expressed by saying that banker's discount is 
greater than true discount by Re. 1 . 

Note 3. One month from January 31 (the last day of the month) 
wdllead to February 28 or 29 ( the last day of the ‘month) i.o., the 
v.ord month always means calendar month. 

TJ Example 1. A banker discounts a 2 months' bill of 

ps. 1000 at 3 p. c. discount. What rate of interest per annum 
he charging 1 


Sol. Banker’s discount=Rs. 


ICOx 12 


= Rs. 5, 
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he advances Rs. 995 in payment of the bill and in 2 
months time he gets Rs. 1000, i e., interest on R^. 995 for 
2 months is Rs. 5. 


5 X lOo 

rate of interest— gg ~-^3 per cent. Ans. 

-G 

§13. The following facts should be clearly understood 

1. The discount on a bill=int. on the true P. W. of the bill. 

2. Bankei^s discount on a bill=interest on the bill. 

and bankers discount— true discount = interest on 
(bill— true P. W. )=int. on true discount ; and 
.*. banker’s discount— true discount -j-int. on true discount ' 

=amount of true discount. 

Example 3. If Rs. 120 is the true discount on Rs. 4120 
for 9 months, for how long is Rs. 120 the true discount 
on Rs. 6120 at the same rate ? 

Sol v Rs. 120 is the true discount on Rs. 4120. 

.-. Rs. 4Q00 is the true P. W. of Rs. 4120. 

.•. Rs. 120 is the interest on Rs. 4000 for 9 months 
at a certain rate. 


Rate— 


120x100 , 

4000 X T \“ ,0 


‘ Again, Rs. 120 is the true discount on Rs. 6120 
.*, Rs. 120 is the int. on Rs, 6000 for a certain time at 
4 per cent. ; 


required time— 


120x100 
6000 X 4 


year— 8 months* 


Ans. 


Example 4, The banker's discount on £604 at 5 p. c. is _ 
the same as the true discount on £611, 11s. for the same time 

at the same rate. Find the time: ' . 

Sol v int. on £604— true discount on £611, 11s. 

. —int. on true P. W. of £611, 11s. 
.\£604 .—true P. W. of £611, 11s. ' 

•. £7. 11s. —true discount oh £611, 11s. 

i.e., £7,* lls.=int. on £ 604 at 5 p. c. for a certain time; y 


the required time 


£W X 100 


rt 


- . „ - year, 

604 x 5 ' 

months. Ails. . 
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,>j i. What rate of interest do I get for my money when, 
in discounting a bill due in 10 months I deduct as discount 
4 p. c. of total amount of the bill ? /-y c y---' 

2. At what rate p. c. will the' banker’s discount on 
£6452, 105. 8d . due 4 years hence amount to £ 1613, 2s. Sd. ? 

b 3 The difference between banker's discount and true 
discount on a sum of money for 3 months at 5 per cent, is^ 
Rs. 16, 10 a. 8p. Find the sum. . 

^•• f 4. Find the banker’s discount on a bill of £342, 17s. lOd, 
drawn mn May 1 at 4 months and discounted on June 15, rate- 
of interest'being If per cent. .• - w 


of interest 'being If per 

y. 5. A banker in discounting a bill due in ,6 months at 
"per cent, charges 9s. more than the true discount, 
amount of the bill. 

6. The present worth of a certain sum due in 3 years 

■t*. i • n i y n ^ n t 


Find 


G 
the 


in 3 
what is 


the 


e off 


j. 

at 5 p. c. compound interest is .£416, 13s. 4 d. 
discount ? ^ 

7. If the true discount on a sum due in 1 ’year, be 
the banker’s discount, what is the rate ”p. v c. of simple 
interest ?, ' ’ 

. . • . 8. The true discount on a certain sum due 7 months 
hence is £8, 15s. and the banker’s discount on the same sum 
for 7 month's is £8, 18s, \d, ; find the sum and the rate per cent, 
per annum. 

- (\ /* 

>9. How much less than the true P. W. will a banker 
_ give Tor a bill of Rs. 9504, due in 1\ months, interest at 5 p. c.?v 
What will a b'nker retain on discounting a bill of 
Rs: - 12750, drawn on the 4th March at 10 months and dis- 
counted on 14th August at 5 per cent. ? 
i)* f 11- A bill was drawn on May 14 at 2 months 
discounted on July 2 at 8^ per cent. If the Banker's 
ls.„4rf., for what sum was the bill drawn ? 

12. A person discounting a bill 8 months before it is due 

uni . per 1 ce f t ' rec eives £2, 7s 6 i. less than the amount of the 
bill , what was -the b 11 drawn" fnr ? 


and was 
gain was 
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13. A bill for £126, 5s. was drawn on March 9 at 5 
m ^ rest bein g calculated at 5 p. c. ; discount on ; 
the bill was £1. 5s. 3d. On what date was the bill discounted? 

; A banker discounted a bill 9 months before duo and 

found that he would have of what he deducted as discount, ~ 

if he had reckoned true discount. Find the rate at which 
interest was calculated. /.a,. \ 

*' 15- A bill-broker pays £2427 W Sd. for a bill of £243. 6s. 

8d. discounted 12 days before it . is nominally due. At what •».. 

rate did he reckon the discount - '< ■ 

if-- ;-*■ . v ‘ t\ 

fv 16. A bill for Rs. 2625 is discouuted and the discount ',' 

charged amounts to Rs. 18, 6 d. If the rate of interest be 31 ■' 
per cent., find how many days the bill has yet to run. 

17. The interest on a certain sum for 10 years is greater 
than the true discount on the same sum, due in 10 years by 
one-quarter of the discount. Find the rate which is the same 
in both cases. 

The true discount pn a sum of money for 3 months 
ids Rs. 150, mid the conihifrciabdiscount for the same time and 
rate is* Rs. 151, 2a. Find the sum of^money and the rater j 

hi 19. The true disTounfona certain sumThmTn3months 
W'4%is £17, 5s. Find the banker’s discount and the sum. 

C>^*20. The true discount on a sum of money for 6 months 
is £ 12 and the banker’s discount for the same time and at the 
same rate is £12, 10s. : what is the sum. and the .rate .of 

interest ? / 



CHAPTER XSVIIt 

BANKRUPTCY, TAXES, RATES, COMMISSION, 
BROKERAGE AND INSURANCE. 

§1. Bankruptcy or Insolvency. 

A tradesman becomes Bankrupt or insolvent when, his 
debts exceed his proper!}'. His debts are called liabilities 
and his property is called his assets. By property we mean 
cash, book debts, i. e., the money other persons owe to. the 
bankrupt and immovable property such as buildings, machinery 
land, etc. 

It is clear that the bankrupt cannot pay to his creditors 
the full amount of their money. If his assets are of his 
liabilities he shall pay f of their money, i.e. 12n.per rupee or 
15s. per £. This 12a. per rupee or 15s. per £ is called 
dividend. 

Suppose a tradesman owes his creditors Rs. 6oOO and his 
assets are Rs. 2000; what dividend shall he pay in the rupee ? 

We shall solve the example thus : 

For Rs. 6000 he can pay Rs. 2000 
for Re. 1 he shall pay Rs. 

i. c. 5a. 4p Ans. 

Note. Dividend in the lb. or Re.=Asscts-:-Liabilities 
whence Assets— LiabilitiesX Dividend 

and Liabilities— Assets-:- Dividend. 

§2. .We shall now solve some examples for illustration. 

To find dividend in the rupee or £. 

Example 1. A bankrupt's assets amount to Rs. 5497, S a. 
and his liabilities are Rs. 7330. What can he pay in the 

rupee, and what shall a creditor receive for his claim of 
Rs. 1275 ? 

Sol. (i) Dividend in the Re. = Assets— Liabilities 


— Rs. 5497, 8a. —Rs. 

t' -D , =Re. forl2fl. Ans. 

(u) Tor Re. 1 he can pay Re. 

*’• for Rs. 1275 he shall pav Rs. 1275 

Te.. Rs. 956, 4a. Ans.' 
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To find Liabilities. 


Example 2. A bank 
and he paid a dividend of 
his liabilities ? 


er’s assets were Rs. 5433, 5a. 4p. 
10*. 8 A in the rupee ; what were 


Sol. Liabili ties = Assets — dividend 

— Rs. 5333, 5a. 4p.~\0a. 8 p. 

=Rs. L<ipo xf 
=Rs. 8000. Ans. 

To find assets. 

O 

Example 3. A bankrupt’s liabilities were Rs. 1866, 10a. 
8 P- and he paid 13 a. 4 p. in the rupee ; find his assets. 

Sol. Assets— Liabili lies x Dividend 

= Rs. 4866, 10a. Sp.xlOa. 4p. 

— R s . .6600x5 

= Rs. i±ofh>=Rs. 1555, 8a. 10 §p. Ans, 
Example 4. A‘ bankrupt can pay 10a. in the rupee, 
had he Rs. 2000 more, he could have paid 12a. in the rupee. 
Find the amount of his debts and assets. 

Sol. v 12a.-10a.=2a.=Re.§ 

he could have paid Re. Jmore on Re. 1 of his debts 
he could have paid Re. 1 more on Rs. S of his debts. 

Rs. 2000 „ Rs. 2000x8,, 

Hence his debts are Rs. 2000x8=Rs. 16000 ) . 
and his assets are 10 a. x 16000=Rs. 10000 ’ 

Example 5. A bankrupt has book debts, equal in amount 
to his liabilities ; but on Rs. 600 of such debts he can recover 
only 12a. in the rupee and on Rs. 2400 only 4a. in the rupee 
and the expenses of the liquidation are Rs. 366, 10a. Sp. If he 
pays 13a. 4 p. in the rupee, what is the amount of his liabilities ? 
Sol, ii) On Re. 1 the bankiupt loses (16a.— I2a.) or 4a. 

on Rs. 6000 he will lose Rs; 6000x|=Rs. 1500. 

(ii) On Re. 1 he loses (16a. —4a.) or 12a. )- • 

on Rs. 2400 he will lose Rs. 2400 xf— Rs. 1800. 

V The total loss including the expenses of bankruptcy ,, 
=Rs. 1500+Rs. 1800+Rs. 366, 10a. Sp. 

=Rs. 3666, 10a. Sp.—Rs. 

His creditors’ loss=(16a. — 13ga.) or l|a. in the rupee 
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|a.=Re. 

Now Re. i is the loss on Re. 1 of liabilities 

.-. Re. 1 „ „ on Rs. 6 ,, „ 

... R S . Uooo tt „ on Rs . 6xU.goo „ 

... his liabilities=Rs. 22000. Ans. 

§3. Preferential Claims. 

Rent, servant’s wages, etc. are called preferential claims 
and they are always paid in full before the dividend is declared. 

Expenses of winding up a concern i.e. 

Expenses incurred in getting a bankruptcy sanctioned in 
collecting the book debts, and in arranging payment to the 
creditors are also, like the preferential claims, deducted before 
the dividend is declared. 


Example 6. The assets of a bankrupt amount to 
Rs. 5621 and the liabilities to Rs. 7682. If Rs. 525, 8a. be the 
preferential claims and Rs. 324, 8a. the expenses of winding 
up, find the dividend declared in the rupee. 

Sol. Assets after paying the preferential claims and 
expenses of winding up=Rs. 5621— (Rs. 324, Sa.-f-Rs. 525, 
8a.) =Rs. 4771. 

and liabilities after paying the preferential claims 
=Rs. 7682— Rs. 525, 8a.=Rs. 7156, Sa. 


Dividend = 


Rs. 4771 
Rs. 7156, 8a. 


4771 X2 
'*'14313' 


—Re. § or 10a. 8p. A ns. 

Example 7. A creditor receives on a debt of £ 1280, a 
dividend of 11s. 3d. in the £ and he receives a further dividend 
of 3s. 6d. in the £ on deficiency. What amount does he 
receive in all ? 




* lOi 


Sol. The first payment=xjs. oa 
c The deficiency =1— & or £ ^on £1 of debts. 

the second payment =3s. 6d. or £ on £ 1 of debts 
7 The 2 nd payment =&x-& or £ on £1 of debts. 

vr* v - bo ^ Pf^ts or£||g on £1 of debts. 

Now in £1 of debt the creditor receives £ 

*’• - £1280 „ £$§gxl280 
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r u-h- A ba 5 kru P l s assets amount to Rs. 32] 6 and his 
liabilities are Rs. 6432. What can he pay in the rupee ? 

* r/' ,;'nr >a , nkrupt ’ s , assests a “°unt to Rs. 1200 and his debts 
to Rs. 1600 ; how much can he pay in the rupee ? 

3. A bankrupt's debts amount to Rs. 1624, 10a. and 
assets to Rs. 541. 8a. 8ft. onty ; what dividend can he pay 
m the rupee ? 


4. A bankrupt owes Rs. .1575, 8a. but his assests are 
Rs. 1050, 5a. 4ft. How much in the rupee can he pay ? 

5. A bankrupt’s effects -amount to Rs. 7521 and debts to 
Rs. 10028. What dividend can he pay in the rupee and what 
amount of money will he pay to a creditor for a claim oi 
Rs. 7128? 

6. A bankrupt owes A Rs. 26520, B Rs. 46338 and C 
Rs. 15114, 8a., his estate is worth Rs. 29324, 2a. 8ft., how 
much can he pay in the rupee and what will each creditor 
receive ? 


7. A bankrupt’s libilities. amount to Rs. 38700 and his 
creditors lose Rs. 12900 : what dividend in the rupee does he 
pav and what will he pay to a creditor for a claim of 
Rs. 8972 ? 

8. A bankrupt’s assets are Rs. 21000 and he can pay a 
dividend of 13a. 4ft. in fhe rupee ; find the libilities ? 

9. A bankrupt’s libilities amount to Rs. 18533, 5a. 4ft . 
and he pays a dividend of 12a. in the rupee : find his assets. 

10. A creditor received 16s. 8d. in the £ and thereby lost 
£ 150; how much was due to him ? 

11. A bankrupt’s effects amount to Rs. 15126, 3a. and he 
declares a dividend of 9a. in the rupee. What amount does 


I10 owe 

12 A bankrupt’s effects amount to Rs. 20136, and 
liabilities to Rs. 26521, 4a. after paying the expenses of wind- 
ing up the concern he declares a dividend of 12a. in the rupee: 

find the amount' of expenses. ; 

13 A bankrupt can pay a dividend of 13a. 4ft. m the 
rupee’ had he Rs. 1200 more he could have paid 14a. 8ft. in 
the rupee. Find the amount of his debts and assets. > 

14 A bankrupt can pay a dividend of 13a. 4ft. m the 
rupee’had he Rs. 500 less the dividend would have decreased 
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hv 2a. 8. in the rupee. Find the amount of his debts and 
assets. 

15. A bankrupt has book debts equal in amount to his 
liabilities, but on £1400 of such debts he can only recover 15s. 
in the £ and the expenses of the winding up are £110; if he- 
pays his creditors 16s. 8 d. in the £, what is the amount of his 
liabilities ? 

16. A bankrupt has book debts equal in amount to his 
liabilities, but on £ 500 of such debts he can only recover 1 2s. 
in the £ and on £ 800 only 10s. in the £ and the expenses of 
the winding up are £150; if he pays his creditors ISs. in the £, 
what is the amount of his liabilities ? 

17. The assets of a bankrupt amount to Rs. 1680, Sa., 
the liabilities to Rs. 2184, 4a. If the preferential claims be 
Rs. 324, 4a. and the expenses for winding up the concern 
Rs. 116, 4a. what dividend can he declare in the rupee ? 

18. The effects of a bankrupt amount to. £ 2137, 12s. Ad. 
and the debts to £ 2625, 10s. If the preferential claims be 
£225, 10s. and the expenses for winding up the concern 
£1 12, 2s. 4d., how much can be paid in the £ to the creditors ? 

19. A creditor receive on a debt of £ 4S0 a dividend of 
10s. in the £ and he receives a further dividend of 6s. Sd. in the 
£ on the deficiency ; what amount does he receive in all ? 

. 20. A creditor receives on a debt of £ 384 a dividend of 
12s. 6d. in the £ and he receives a further dividend of 3s. 9d. in 
the £ on the deficiency. What amount does he receive in all ? 


• j 4. Incomes and Taxes. 

The tax levied by the Government on the annual total 
gross ineome of a person or a company at the rate of so 
many pies or pence in every rupee or pound respectively 'is 
called the Ineome Tax. What remains after the payment of 
the income-tax is called the net-income. It follows therefore 


Net income =gross income-income-tax. 
Grobsincome=net income-}-income-tax. " ' 

A. §5. Rates. 

The sums of money paid at the rale of so manv 
pence in a rupee or a pound respectievly to the local 


pies or 
authori- 
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ties such as Municipalities. District Boards, etc., by the house- 
holder or land-owner are called Rates. 

The rates are charged on the annual value (called also the 
rateable value) of the property. . 

Example 1. A man’s gross income is Rs. 1600 ; find the 
income-tax at the rate of 4 p. in the rupee. 

Sol. 4^.=§«.=Re. ; 

If the gross income is Xe. 1, the income-tax =Re. 

If the gros income is Rs.l 600, the income-tax =Rs. 4 ] l x 1600 

i.e., Rs. 33, 5a. 4p. Ans. 

From the above solution we learn that the 

Income-tax=gross income X the rate of tax. 

Example 2. A man’s gross income is £ 2100. Find his 
net income when he pays the income-tax at the rate of 5 d. in 
the £. 

Sol. 5 d.=^s.=£i-^g. 

Income-tax=gross-income x the rate of tax • 

=£2100 x ^=£^=£43, 15s. 

v net income=gross-income— income tax, 

.*. reqd. net income=£2100— £43, 15s. 

=£ 2056, 5s. Ans. 

Aliter. £1—5^. =£ l—£$$=£ 

If gross income is £ 1, the net income^=£|^ 

,, ,, •„ £ 2100 ,, ,, =£||X2100 

• i.e., £ . 8 -% 2 .£=£ 2056, 5s. Ans, 

Example 3. If the income-tax be at the rate of 5p. in a . 
rupee and a man 'has to pay a tax of Rs. 15, 8 a. 4p., find the 
amount of his gross income . . 


Sol. 5p.=-£ 2 a.=TtQ. -jf-Tj Rs. 15, 8a. 4 p. Rs. 5^ . 
If the income-tax is Re. gross income=Re. 1 


99 

99 


99 


99 


,, Re. 1 ,, 3} 

T?q 745.. 

,, XVb. -55- » - >> 


=Rs. ■ . 
=Rs. ifaxW 
=Rs. 596. Ans. . 


From the solution we. conclude that 

• Gross income==Income-tax-=-rate of tax. 
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Example i. A man’s net income after the payment -of 
income-tax at the rate of 7p- in the rupee is Rs. 1665. 1 md 
the gross income. 

Sol. Re. l-7^.=185£.=Re. 4§|. ; 

If the net income is Re. gross income = Re. 1. 

,, „ Re.l ~ =Rs.i%$ 

„ „ Rs. 1665 „ =Rs. ^-|Xl66o 

” =Rs. 1728. Ans. 

jjgre gross income=given net income -:-net income of Re. 1. 

Example 5. A man’s net income after payment of in- 
come-tax at the rate of 6p. in the rupee is Rs. 2421, 14a. VWiat 
will it be, if the income-tax be reduced by \\p. in the Re. ? 

Sol. (*) Re. l-6p. =Re. §}; Rs. 2421, 14a.=Rs. 

(ii) Qp. — l^p. ~Re. ; Re. 1 Re. ifg =Re. 

If net income is Re. §£ ; the gross income=Re 1 % 
if net income is Re. 1,' the gross income =Rs. §§ 

\ if net income is Rs. ,, „ =Rs. %£xi^-A 

=Rs. 2600. 


Also if gross income is Re.l, the net income~Rs. ^5! 

/. if gross income is Rs. 2500, the net-income 

=Rs. i§fx2500=Rs. J- 8 ff \ 2 A=Rs. 2441, 6 a. 6 p. Ans. 

EXERCISE 156. 

1. A man’s gross income is Rs. 1500 and he pays Rs. 26, 
8a. as income-tax. Find the net income. 

2. A man’s net income is Rs. 1123, Sa. 4p. ; if he pays 
Rs. 21. 5a. 4 p. as income-tax, what is his gross income ? 

3. A man’s gross income is Rs. 1875. Find the income- 
tax at the rate of 4 p. in the rupee. 

4. A man’s gross income is Rs. 2800. Find his net income 
after paying an income-tax at the rate of Ip. in the rupee. 

5. A man’s salary is Rs.400 per mensem. Find the annual 
net income after paying an income-tax at 4p. in the rupee. 

6 . A man pays income-tax of Rs. 56, la. 6p. at the rate 
of 6 p. in the rupee ; find his net income. 

7. A man pays an income-tax of Rs. 39. la. at the rate 
of 5 p. in the rupee ; find his net income. 

8. A man after paying an income-tax at Qp. in the nipee, 
has Rs. 1550, 8a. Qp. What was his gross income ? 
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9. A person after paying an income-tax at 5d. in the £ 
has £ 2447, 18s. 4 d. Find his gross income. 

10. A man’s net income after paying an income-tax at 
the rate of 4 d. in the £ is £ 2261, 14s. What will it be, if the 
income-tax be 5 d. in the pound ? 

11. A person’s net income after paying an income-tax 
at Ij) '. in the rupee is Rs. 1252, 9 a. 8 p. What will it be, if 
the income-tax be reduced by \p- in the rupee ? 

12. When the income-tax is 5d. in the £ a man pays £15 
less than when the income-tax is 7 d. in the £. Find his income. 

13 When the income-tax is 9 p. in the rupee, a man has 
to pay R S . 19, 3« 4 p. more than when the income-tax is 
reduced by 2p. in the rupee. Find his income. _ 

14 A person’s gross income is £ 1125 and his net income 

is £ 1106 5s. Find the rate of income-tax. 

15. Income up to Rs. 1500 being subject .to -an moome- 
tax of 4 4). in the rupee and income above Rs. 1500 to Qp. in 
the rupee, find what income above Rs 1500 a man must have 
to be iust as rich as a man with Rs. 1488 a year. _ 

to ifi Incomes up to £ 1600 being subject to an income-tax 

of 5 d in the £ and income avove £ 1600 to 8 d m the£, find 
what income above « 1600 a man must have to be just S 15 a 

yea i 7 riC Incomes ujT to £* 1200 are subject to an income-tax of 

, V* , in ;° ininmpc above £1200 to an income-tax of lOrf. 
L the £ Find what income above £ 1200 a man must have to 

be fust 10s. a year P^fSunl" 720^ Sn. 

18. half ol this ; the school rate is 2a. 

ffta^peefth^oads rateisSa. 3*. What does hs pay 

altogether for his residence^. 

§6. OoiwWto or s »»| e oods property, etc., for an- 
A person who b called an agent or more commonly 

other person or company he percentage) he receives 

" ^IdfraSSd'commiss^on or brokerage. . 
§7. Insurance. made betwe en a company and a 

perslmby which thetrmer undertakes to pay to the latter or 
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his heirs, the losses caused to him by some accident such as 
fire, shipwreck or death of a person and the latter promises to 
pay yearty, half-yearly, quarterly or monthly, as aggrecd upon, 
a certain percentage of the sum insured. 

The Company which makes such contracts is called the 
Insurance Company and the person or property protected 
against accidents by such contracts is called the insured ; The 
sum of money (a certain percentage paid yearly, half-yearly, 
etc.) is called the premium. 

§8. When a man insures so as to recover not only his 
property but also the premium and other expenses of insurance 
it is said to be covered. 

All questions us der Commissions, Brokerage and Insurance 
are solved by the Unitary Method. We shall now solve some 
examples by way oi illustrations. 

Example 1. A broker sells 28 shares of a bank at Rs. 25 
per share find his brokerage at 1^- per cent. 

Sol. Value of 28 shares =Rs. 28x25=Rs. 700. 

per cent. = j^=^§o ^ lc whole. 


brokerage =Rs. ^x70Q=Rs. V=Rs. 10, Sa. Ans. 
Example 2. An agent sells a house and pays the owner 
Rs. 3S40 after deducting his commission at 4% ; find the value 
of the house. 

Sol. If he pays Rs. 98, the value of the house=Rs. 100. 
If he pays Re. 1 the value of the house =Rs. 

If he pays Rs. 3840, the value of the house ' l ’ 


_ . 0 ^ = Rs - 1 9°irX3S40=Rs. 4000. Ans 

Example 3. For what sum should goods worth Rs 3750 
be insured at 6|% so that in case of loss the owner may 
recover the premium as well as the value of the goods. " 
Sol. If the goods worth Rs. 100— Rs. 6 ; } i.e., Rs 93 ;?^ 
insured for Rs. 100 he will recover the loss as well as premium 
Row Rs. 93| must be insured for Rs. 100, } 

*'• J e - 1 _ - - Rs lOO^Xn^ 

,. ‘a Rs. 3750,,, . „ Rs. 1 00x^^x3750 

which is equal to Rs. 4000. 0 U 


covered insurance 


100 

100 ' — rate 


Xvalue of the property. 
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EXERCISE 157. 

1. Find the commission on goods worth Rs. 324 at -U 0 / 
.mo, 1 P« rc hase goods worthRs. 521 and pay a broker^ 
at 1 2 /q. vv hat do the goods cost me altogether ? 

3. I purchased goods worth Rs. 5325, and paid Rs. 106 
ott. as commission ; find the rate per cent, of commission. 

4. If the brokerage on goods at 5a. 4fi. per cent, amonnts 
to Rs. 12, 5a. 4 p., find the value of the goods. 

5. Commission at 1-| per cent, amounts to Rs. 6, 12 a. On 
what sum is the commission paid ? 

.6. A broker after deducting his brokerage at 12a. per 
cent, pays Rs. 14SS7, 8a to the owner of the house. At what 
price was the house sold ? 

7. A man whose life is insured for Rs. 2000 has to pay 
an annual premium of Rs. 70. What is the rate per cent. ? 

8. A man insures his life for Rs. 3000 ; what is the 
annual premium at 3 per cent. ? 

9. A man insures his life for Rs. 2000 ; what is the 
annual premium at Rs 3, 10«. 9p, per cent. ? 

10. For what sum must a house-holder insure his house 
worth Rs. 6998, 4a. at 7 per cent, so that he may in case of 
loss, be able to recover both the value of the house and the 
premium ? 

11. For what sum must a cargo worth Rs. 23500 be 
insured at 6 per cent, so that in case of loss, both cargo and 
premium may be recovered ? 

12. A house is insured for Rs. 15000 so as to recover both 
the value of the house and the. amount of the premium at 3%. 
Find the actual value of the house. 

13. A cargo is insured for £ 2000 so as to recover both the 
value of the cargo and the amount of the premium at 5 per 

cent.; find the actual value of the cargo. . 

14. A man’s annual income is Rs. 5700 ; alter paying 

insurance p-emiums which are exempted from income-tax he 
pays Rs. 166, I0a.-8p. as income-tax at 3.1 per cent. \\ hat 
amount of money does he pay for premium ? ... ..... 

15. ' A man’s annual income is Rs. 4100;.-' He pays no 
income-tax on the money paid for premium On the remain- 
der he pays Rs. 133, 5a. 4 p. as income-tax at 4 per cent. What 
amount of money does he pay for premiums . 


CHAPTER XXIX 

EXCHANGE , . 

§i. Exchange means the process of paying . or receiving 
the money of one country for an equivalent sum in another. 
This process can be effected by remitting 
(i) specie or coined mone}' ; 

(it) bullion or gold, silver in bars ; 

(Hi) a bill of exchange. 

The payment of a sum of money, by means of specie or 
bullion is a costly process ; remittances, therefore, are usually 
made by sending bills of exchange. 

§2. Def. A written order, to some person at a distance, 
to pay a certain sum at a particular time, to another person 
or to his order, is called a bill oi exchange. 

Bills of exchange are of two kinds — foreign hills and 
inland hills. 


§3. The quality between the standard coins of two 
countries obtained by compairing their weight and fineness, is 
called the Par of Exchange between those countries. Tims, 
if it is found that the quantity of pure silver in one rupee is 
exactly equal to that of pure silver in P25s. then Re.=l*25s. 

§4. The rate or cousre of exchange is such a variable 
sum of money of one country as is proposed to be given for a 
fixed sum of that of another ; thus , for inf tance £ 1 . a fixed 
sum of English money, is given for variable sum of French 
money, viz, 2516 francs, 25*18 francs, 25'23 francs, etc., more 
or Jess than the parot exchange. 


Note . that when the rate of exchange is above the par of 
exchange it is said to be at a premium, and when it is below 
the par of exchange, it is said to be at a discount. 

§5. Arbitration 3f exchange is the method of determining 
a course of exchange called the direct or arbitrated rate, 
between any two places, when the rate of exchange between 
each of them and some other place or places is known. 

at lm W ^ at is the e * cha nge value of £ 78, 11s. 1U. 

at is. per rupee ? “ 
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Sol. m, lls. ; 2s. f d.=&,%. 

Reqd. value=£78 1 %%q-%3| ij= i||,3 x; Ls 


Alls. 

bill 


of 


. - - - _ J 20 
X6(T a -3 3 

_ =Rs. 762, Ans. 

Example 2. If Rs. 160, 4a. Sfi are equivalent to £15, 15s. 
Gfip., find the exchange value per rupee. 

Sol. Rs. 160, 4a. 8/>.= Rs. 160A. 

£15, 15s. 6fp.^315£fls.‘ ~ 

Reqd. exchange value -315iffs. Rs. 160^. 

8 $£§ 7>< !?fl7 = 3i s -= ls - Up- per rupee. 

Example 3. I pay Rs. 51000 to a bank for a 
exchange payable in London. The rate of exchange is Is. 10p. 
for the rupee and the bank charges me 2 per cent, on the amount 
payable in England. How much will my agent in London receive? 
Sol. Is. 10p.=£ 5 3 2 . 

.* . The exchange value— £51000 x g %j 
Now the agent receives £100 out of £102 sent by me. 
the sum received by the London agent 

-51000x^X^1 
=££3™=£4687, 10s. Ans. 

Example 4. If the par of exchange be two English 
shillings for the Indian rupee, but if an India bill of exchang • 
for Rs. 540, 12a, be negotiated in London for £51, 10s.. li >\v 
much per cent, below par is the rate of exchange ? 

Sol. Rs. 540. 12a. —Rs. ~-P, £51, 10s.— £^22. 

.*. rate of exchange— £ip- Rs. 2i|3=ri|3 X _ T |_ 

=%\or ft*. 


7f d. fo- 


2s.—|p. or 5 \s. is below par on every 2s. 

Reqd. percentage— 100-i-2. 

=-¥for 4lf%. Ans. 

Example 5. When the rate of exchange is Is. 
the rupee, what is the nearest sum of Indian money equivalen : 

to £79, 3s. 7P-? 

Sol. Since Re. 1— Is. 7| d.—^s. 6r 7 -£d. 

Rs. 2— 3s. Z\d. 

“9, 3S ' 7! ^i 9 ^x2^|t'Rs. 2 + Re. V ^ 

=Rs. 960-1-Rs. 2+3a. 5 p. nearly 
=Rs. 962, 3a. 5p. Ans. 


-4 
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Example 6. An American merchant sends goods worth 
5SS70 dollars to an English merchant when the course of 
exchange is 3'36 dollars to a pound sterling but receives his 
money after 2 months when the rate of exchange is 3'48 dollars 
to a sovereign. How much does the English merchant gain 
or lose by the 2 months' delay in payment ? 

Sol. The exchange value in the 1st case =£58870 
„ „ „ „ 2nd case = £58870 

gain =£58870 x gg) 

12 

— £58870x100 X 336^r 8 =^^ 


=£604, 3s. id. Ans. 

Example 7. The exchange between London and Calcutta 
is Is. 7\d. per rupee, that between Paris and London is 25’2 
franks for a pound sterling and that between Rome and Paris is 
11 lira for 10 francs (1) Find the arbitrated rate between 
Italy and India. (2) If a Calcutta merchant owes Rs. 4000 to a 
merchant of Rome what sum in lira will liquidate the debt ? 

Sol. Is 7 \d.=£ fa 


Re. 1=« 

£ 1=25 2 francs 
francs 10=11 lira 
How many lira=rupee 1 

v. Reqd. No. of lira* =2-25225. 

160x10x10 

Hs. 4000=2-25225 x 4000=9009 lira. Ans 


Example 8. If the short rate of exchange in London on 
Paris is 25 - 2 and the rate of discount for two months’ bills on 
London is at 4|°/ 0 penannum, what debt in paris can bs dis- 
'.charged by a person in London who has a two months' bill on 
London for £2400 


Sol. Discount on £1= ^lx4x 7 Lx4i 

_£ a " x - 

Present value of £!=£(!— T a_\ or £33:/ 

■'Hence £155=25-2 francs 5uo) ' luu 

The amount of reqd. debt =£2400 x |g5 X A?--, francs 

=6002f6-4 francs/ Ans. 


XXIX] 


exchange 


473 


Example 9. How much sterling should be eiven for 1920 

^“valentio 11*. af par, when Tn^lish money 
oears a premium of 4°j 0 m Germany ? 

Sol. Since 1 mark or£ 4 s 

••• marks =4b'x l&FSr £ 90 

The reqd. sum =£90xT£4 

. . =£93, pis. Ans. 

Example 10. What is the short rate of exchange, when 
the price in Hamburg of six months' bills in Calcutta is 1*18 

marks per rupee and the rate of discount in Calcutta is 3| p. c. 
Sol. Present value of Re. 1 =R e . (1-1 X-^-X^xf^). 


=Re ££ 

BO' 

/. Re. §]y=lT8 marks. 

Hence the reqd. short rate==l-18-7f~{j 

= 1 -2 marks. 


Ans. 


EXERCISE 158. 


1. How much Indian money can be paid for £1560, when 
the rate of exchange is Is. 4 d. per rupee. 

2. - Find the exchange value in pound sterling of Rs; 19920 
at Is. IOJiZ. for the rupee. 

3. A merchant of Bombay indents ; from London goods 
worth £4810. What must he pay, when the course of exchange 
is Is 10 d a rupee ? 

4. If London exchanges with Lahore at a gain of 8-£% 

when the course of exchange is Rs. 24, Qa. per £, what is the 
rate of exchange ? ■ 

5. Bombay exchanges with England at Is. IOiL a rupee 
and with New York at Rs. 4, 2 a. a dollar ; find the estimated 
rate of exchange between England and New York, 

6 . If the exchange between England and Spain be 1Q§<L 
per franc and that between England and India be Is. 4rL per 
rupee, what is the arbitrated r a te between Spain and India ? 

7. A New York dollar at par of exchange is worth' 4s. 
Sd. What is the value of 391 dollars when exchange on 
London is at a premium of 6| per cent. ? 



-CHAPTER XXX 
STOCKS AND SHARES 

§K When the Government of a country require large sum of 
money for any purpose, e.g., to construct a railway, or to carry 
on a war, etc., where does it get money from ? Evidently it 
must borrow or contract a loan from the people. The people 
lend money to the Government which- give to the Lenders in 
exchange for their money. Bonds or acknowledgments for the 
amount lent but it reserves to itself the option of the Time of 
paying off the Principal on the clear understanding to pay the 
interest of the money regularly at fixed periods. Slock is the 
term applied to this money lent to the Government of a 
country or to a Trading firm at some fixed rate of interest. 

Tnus, if the Government of India borrows 50 crores of 
rupees at 5 per cent, and if a person A lends Rs. 1000 of this 
amount, A is said to have Rs 1000, 5 per cent Stock- He 
receives a document to this effect and is entitled to receive the 
interest viz., Rs. 50 upon this document from year to year until 
the Government repays the loan to A. This interest is paid 
half-yearly and the document may be sold and transferred from 
one person to another like any other kind, of property. 

§2. Suppose the holder of a stock wants cash money for 
some urgent business or for a change in his circumstances, 
what will he do ? He cannot demand the payment of the 
loan from the Government before the due date but he can 
sell his stock' to another person where by his claim to half- 
yearly interest is transferred to that person. 

The cash value of stock is not affected by any change in 
the rate of interest, since it is fixed once for all by the Govern- 
ment at the time, when the money is borrowed. ' But it varies 
from time to time, sometimes even twice or thrice dailv, owing 
to political or commerical causes ; for instance, if the' current 
rate of interest is smaller, the investment is free from all possible 
risks and the number of investors is large, then holder of 

47b 
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Rs 


a person 


100 stock could sell it for more than Rs. 100. Similarly if 

sh S h mt f e ? t . ls or « the investment is 

Rt; tnri^V ^ same stock ls to be sold at perhaps less than 
1\S. 100. Hence remember the following terms i 

(1) At par. If b 3 ^ selling a R s . 100 stock, 
receives Rs. 100 cash, the stock is said to be at par. 

(2) At a premium or above par. If the selling price of 
Rs. 100 stock is more than Rs. 100 cash, the stock is said to be 
at a premium or above par. 

(3) At a discount or below par. If the selling price is 
less than Rs. 100 cash, it is said to be at a discount or below 
par. 

§3. Brorerage. 

Stock is generally bought and sold through a broker, who 
usually charges £ per cent, on the stock bought or sold. Thus 
if the market value of Rs. 100 stock is Rs. 102, the seller of a 
stock receives Rs. (102— |) and the purchaser has to pay 
Rs. (102-j-|). This charge of a broker is called brokerage. 
Hence 

The brokerage must be added to the price of stock whieh 
is bought and subtracted from the price of that which is sold 
through a broker/ The broker's charge is often quoted 
'•brokerage §/' the words 'per cent.’ being omitted. Unless the 
brokerage is expressly stated it need not be considered when 
doing exam Ies in stock. 

§4. Money borrowed by a Government is called Rational 
Debt. Money lent to the Government of India is said to be 
invested in Government of India Securities Money lent to 
the Government of England is said to be invested in Funds 
A large port ion of the National Debt of England 

Consols. ~ . 

§5. Students should very carefully distinguish 
the paper or nominal value of stock and the cash 
price as well as between the amount of stock purchased and 
the sum invested for its purchase. Thus if the 3 per cent.. 
stocks are at 95, a man who invests Rs. 9o0 will be able to. 
purchasers. 1000 stock i.e. the amount of stock held by the 
man is Rs. 1000, but the actual or cash value of that stock is 

only Rs. 950. - • - 


is called 

between 
or actual 
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The student should also clearly understand the meaning 
of an expression ot the type "Rs. 4000 in the 5 per cents.” It 
does not mean that the man invested Rs. 4000 in the o per 
cent, stock but that he holds stock of the nominal value of 
Rs. 4000 in the 5 per cents. He might have actualy invested 
more or less than Rs. 4000 according as the stock was at a 
premium or at a discount. 

§6. Shares. 

Suppose a big railwaj^ line or some such work is to be done 
which requires a large amount of money. Evidently one or' 
two individual cannot provide all the mone}c Several persons 
meet together and decide to start a company. These men, 
called promoters, first decide the amount of money or capital 
required for the purpose and then elect a few responsible men 
called directors who are considered fit to manage the affairs of 
the company which is called a joint stock company. The 
directors then divide the capital into a large numbr of equal 
parts or shares and invite the public to subscribe to the fund. 
A man can take as many shares as he likes and thus he becomes 
a share-holder. The whole amount of the shares is not 
generally paid in one instalment ; for instance, ^suppose that 
the capital of a Railway Company Rs. 1,000,000 is divided 
into 100,000 shares of Rs 10 each ; since the construction 
cannot be completed in a few days or months, the whole 
amount is not required at once. The company, therefore, 
might ask its share-holders to pay at fiist only Rs. 3 per share 
and the remaining Rs. 7 when called upon. The Rs. 300,000 
thus raised is called the paid up capital of the company. 

Now when the railway has been oompleted, it begins to 
work and thus earns money, a portion of which is spent in 
paying working expenses and the remainder is usually divided 
amongst the share-holders. Profit thus divided among share- 
holders is called dividend. 

§7, Different Varieties of Stock. 


When a company finds that the capital subscribed by its 
share-holders is not sufficient, it does not issue more shares 
but it usually borrows money at a fixed rate and agrees to pay 
interest on this money before paying dividends to its share- 
holders. who subscribed to its original capital Monev thus 
raised is called preference stock, whereas *the ordinal capital 

is called ordinary or deffered stock 1 p t 1 
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Again certain companies issue what are called debentures. 
The holder of a debenture stock receives a fixed rate of interest 
and not a share of its profits, but if the interest is not regularly 
paid, he can have claim on the property of the company. 

§8. Warning against common mistakes. 

In solving questions on stock, the student must clearly 
distinguish between cash and stock, as explained in Art 5. 

A stock is often denoted by the rate of interest it yields. 
Hence “5 per cents, at 98” means : — 

(' i ) There is a certain stock which pays a dividend of 
Rs. 5 on every Rs. 100 stock. 

(ii) the market value of Rs. 100 stock is Rs. 98, i.e., a 
person can purchase a Rs. 100 stock for Rs. 9S 
onfy and therefore 

{Hi) there is a dividend of Rs. 5 on an investment of 
Rs. 98, i.e., by spending Rs. 98 only, a person can 
have an income of Rs. 5. 

§9. All examples in stock can be solved by the principal 
of Rule of Three or Unitary Method. We shall have now solve 
a few questions of different types on stock. 

(a) Amount to be invested. 

Example 1. What sum of money will be required to buy 
Rs. 16,000 stock in 3\ per cents, at 91 ? 

Soi. Rs. 91 are required for buying a Rs. 100 stock 
Rs. 100 stock : Rs. 16000 stock : : Rs. 91 : reqd. sum 

„ 16000x91 _ t/fC „ * 

the reqd. sum=Rs. — =Rs. 14560. Ans. 

or by Unitary Method : — . 

v cost of Re. 100stock=Rs. 91 

.•. cost of Re. 1 „ —Re. inb' . ' 

.*. cost of Rs. 16000,, =iuuX 16000 =Rs. 14560. Ans. 

Example 2. What sum must I invest to buy £ 1700 
stock in 44 per cent, at 101 |, brokerage being | p. c. ? 

Sol. Here £ 10t§+£$ i.e., £ 1014 is required for buying a 

... £ 100 stock : £ 1700 stock : : £ 10H : required sum 

required sum=£ jqq — -=£ 1725, 10s. Ans. 
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EXERCISE 159. 

How much must he invested to purchase (1—9) : — 

1. Rs. 2000 stock at 92 ? 

2. £ 2400 stock at 103 ? 

3. Rs. 4500 stock in the 3b per cents, at 8S ? 

4. £ 5550 stock in the 4 per cents, at 97£ ? 

5/ & 650 stock in 3 per cents, at 90| through a broker ? 

6. Rs. 3075 in the 4-|- per cents, bonds at par (brokerage 
as usual) ? 

7. £ 8833, 6s. 3d. in the 5 per cents, at 3% premium, 
brokerage \ p. c. ? 

8. Rs. 1229, 2a. 8/>. in the 4 per cents, at g discount, 
brokerage as usual ? 

9. Rs. 1250 stock st 50| premium (dividend 51 p. c.) ? 

10. When a certain stock is selling at 19% premium, what 
money will a person require to buy £ 2025 stock at 5b p. c., 
brokerage being | p. c. ? 


(b ) Amount obtained fay the sale of stock. 

Example 3. A person has Rs. 10,000 stock in a certain" 
company whose shares are at 135 per cent, premium. What 
amount does he get by selling his stock through a broker, 
brokerage being | per cent. 

Sol. Here by selling Rs. 100 stock, the man gets Rs. 9 35 
-Re. -g-=Rs. 234§, i.e., Rs. iiga. 

by selling Re. 1 stock he will get Rs. A -. 

" Rs. 10000 „ „ Rs Ap7o x i . xl0000 

=Rs. 23487, 8a. Ans. 


EXERCISE 160. 

How much money do I derive from the sale of n 3) • 

1. Rs. 16000 in the 3b per cents, at SSA ? 

being as 1 usuaT?' ^ ” *** H ** cents “ at 9S »' brokerage 

being *as usual*?’ ® S ' “ ,ie 3 pCT cents. at 95§, brokerage 
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4k A person has Rs. 5G00 stock in a certain company 
whose shares are. at 116% premium. What amount does he 
get by its sale through a broker, brokerage being § p. c. ? 

5. ' A person has Rs. 7500 stock in a . certain company 
whbse shares are at 8| p. c. discount. What amount does he 
get by its sale through a broker ? 


for £ 


(c) Amount of stock purchased. 

Example 4. How much stcck can be purchased by in- 
vesting £ 506, 9s. 2 d in the 3|% at 89 brokerage £-% ? 

Sol. Here in order to purchase £ 100 stock a person 
should invest £ (89 ^-J-b)> *•£-. £ — g— > & 606, 9s. 2d..— £ 

•.* amount of stock bought for £ ^4=£ 100 

for £ 1 =£ IOOX715 

=£ lOOx^xI^fA 
=£ 566, 13s! Ad. Ans. 
Example 5. I have Rs. 3600 of 3% stock ; I sell out at 
110 and buy 4i°/ 0 stock at 120 ; how much A\% stock at 120 

do I hold • ui R ioo stock I get Rs. 110 ; 

.- by selling Rs 3600 stock I get Rs. ^x3600=Rs. 3960. 
Again by investing Rs. 120, I buy Rs. 100, 4-n.p. c. stock 
^ E by investing Rs 3960 I buy Rs. i§gx 3960 „ ,, 

' y ■ i.e. Rs. 3300 stock. Ans. . 

EXERCISE 161. ~ 

Find the amount of stock purchased by investing (1 — ) . 

1 Rs."S280 in the 3| per cents, at 92. 

2 £821, 5s. in the 4| per cents, at 82 g . . • 

3 Rs. 5062, 8a. when the price is at premium of Rs. 1 - B - 

and the 3 per cents, at £ 92|. 

faein | 2S ' Knd^e^price of 4% paper when Rs. 5230 

5 percents. 

. what amount of ^^V^SS^purchased stock at.£ 91 and when 
- 7; A man witk (53^ purcn ^ sold it> and wit h 

the price of the stock 1 J purchased Debentures at 

' he purcbase ? 


brokerage 
stock can 
at 87-73; 
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id) Gain or loss by sale of stock. ' 

Example 6. A person invests £14340 in consols when 
they are at 89| and sells when they are at 93- y -. u hat 
gain ? (Brokerage as usual.) 

Sol Here he bought the consols at £(891--]- y ), id-- £S9 ; g 
and when he sold he got £ (93J-J1 i.e.,. £ 93J. so that lor 

every £89§ or that he invested he gained £i9.%— 89 y ) i.e., 
£3|or£% 9 -. 

for investing £ 14340 his gain=& ttt ~8 ‘ x 14340. 

=£ 580. Ans. 

EXERCISE 162. 


1. A person investing £ 13597, 10s. in the purchase of the 
3 per cent, at 92f and afterwards sells it at 94£. Brokerage 
being as usual, what profit does he make ? 

2 I lay out Rs. 2653, 8a. in buying 31- per cent, consols 
at 97| and then sell it at 96|. Find my loss, usual brokerage 
being charged on each transaction. 

3. I invest Rs. 126540 in the 3 per cents, at 99$ ; at 
what price must I sell to gain Rs. 15817, 8a.? 

4. A man invests Rs. 3,750 in buying a stock at 93 § and 
sold it at 95§. If the whole transaction was done through 
brokers, how much did he gain ? 

5. How much stock in the 4% should be bought at 96, 
in order that by selling out at par Rs. 250 may be gained ? 

6. How much must I invest in the 3 per cent, stock 
when they are at 10 per cent, below par, that by selling when 
they are at 5 per cent, premium, I may gain Rs. 1125 ? 

7. A person invests £ 1365 in the 3 per cents, at 91 ; 
he sells out £ 1000 stock when they have risen to 93^ and the 
remainder when they have fallen to 85. How much does he 
gain or lose by the transaction ? 


Q .. A person invests Rs. 7560 in the 3 per cent, stock at 
94| and when it falls to 90, he sells out \ of his stock ; after- 

"f s .^hen it is at 94f he sells the remainder. Find the 
alteration m his capital. 
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§10. Income. 

In all examples given above, if will be seen that we did 
not take mto account the rate of interest which any stock 
yielded for the question of income did not rise in any case 
But in fact the question of income is the most important factor 
in all transactions on stocks or shares. Two persons might 
possess two different kinds of stocks by investing unequal 
amount of money but yet they might be of the same value to 
the holder in point of income. It will be easily noticed from 
the example solved below that all questions of income and 
transfer of stock from one kind to another belong to the 
theorem of ‘Rule of Three’ or 'Unitary Method.' 

( a ) Income derived from investment. 

Example 1. What income is derived from investing 
Rs. 7560 in the 3 per cents, at 94|, brokerage being | p. c. ? 

Sol. Here, investing Rs. (94|+|). i.e., Rs. 94 1, a man 
could get a Rs. 100 stock, which will bring in an annual in- 
come of Rs. 3. 

*.* Income on Rs. 94| each=Rs. 3. 

)> ,, Re* 1 >, == Rs. 3X3;§ 9 

„ ,, Rs, 7560 „ =Rs. 3x x |^x7560 

=Rs. 240. Ans. 

EXERCISE 163. 

1. What aunual income will be derived by investing 
Rs. 35190 in the per cents, at 90 ? 

2. A invests £ 1695, 16s. 8d. in the 3| per cents, at 101 f, 
B invests £ 1767, 3s. 9 d. in the 3 per cents, at 94|; what is the 
difference of their yearly incomes ? 

3. What is the total income derived by investing Rs. 686 
in the 3 per cents, at 98 and Rs. 765 in the per cents, at 85 ? 

4. What half-yearly dividend is obtained by an invest- 
ment of £5000 in the 3 per cent, stock at 87| after deducting 

7 cl. in the £ for income-tax ? ' 

5 What amount of 2| per cent, consols will yield a net 

income of £ 152, 17s. Id. when the income-tax is 8 d. m the £ Z 
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(b) Sura to be invested for a certain income. 

Example 2. How much must I invest in Hie 3. per cents, 
at 85 to have an annual income of £ 73, 10s. 

Sol To get £ 3$, I shall have to invest £ So 

£\ „ » " £8 Jl X Z 

£ 85 X 

/> ->> 

r no; 


£ 


73i 


3-17 


via 

A •/ 

A -r»c 


EXERCISE 164. 

1. How much must I invest in the 3 per cents, at^ 90 7 
(brokerage as usual) to have an annual income of Rs. 1465? 

2. How much must be invested in 3j£ per cent, stock at 
112^ to get an income of Rs. 300 ? 

3. How much 3\ per cent. Government Securities at 
95| must be sold out in order to purchase enough 5 per cent. 
Municipal Debenture at 1 I9§ to produce an annual income 
of Rs. 665 ? (A brokerage of \ per cent, is charged on each 
transaction. ) 

4. What sum of money invested in the 4 per cents, at 
par would realise the same income as Rs. 10200 invested in 
the 4^ per cents, at 102. 

5. How much money must be invested in a 3 per cent, 
stock at 92^ to produce the same income at £ 1710 invested in 
a 3| per cent, stock at 95 ? 

6. A man invests one third of the capital in the 3?, per 
cent. Government Securities at 96 £ and the remaining two- 
thirds in the 4$ per cent. Debenturesat 105^. If the difference 
of the two annual incomes be Rs. 1997, find his capital. 


(c) Price of a stoek to produce a certain Income. 

Example 3. Find the price of 4 per cent, stock, so 
thad an investment of Rs. 46S0 may produce an annual income 
of Rs. 180, brokerage being as usual. 

Sol. Income of Rs. 180 is on Rs. 46S0. 

„ Re. 1 ,, Rs. 4680. 

• ,, , " f » Rs. 4 „ Rs. -rtfiP X4=Rs. 104. 

° f f tkf r st ° ck ^together spent Rs. 104 for Rs. 100 

■oricp of thp tkls pk e P a id Rs. $ to the broker, hence the 
price of the stock is Rs. (104-$), le. t 103|. Ans. 
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EXERCISE 165. 

vestment' of ' Pl1 ? ° f 4 p - er cent ' stock ' when an 

v esc men t ot £ 17430 produces an income of £S30 ? 

nnr? 2 ‘ A person invests Rs. 4095 in the 4 per cent, stock 
of the Itock T mC ° me ° f RS ‘ 173> 5 ^‘ 4p ’ What is the P rice 


Find the price of per cent. Government Promissory 
Notes wlwn an investment of Rs. 59422, 8«. produces monthly 
income of Rs. 213, 12a. 

4. A person sells £5000 of 3 per cent, stock and buj's 3b 
per cent, stock at 87^. If the increase in his income be £3, 
what is the price of the 3 per cent, stock ? 

5. selling £4500 of India 5 per cent, stock at 112£ 
and investing the proceeds in China 7 per cent, stock, the 
income is increasd by £168, 15s. ; what is the price of the 
latter stock ? 


6. Rs. 210,000 invested in the 4 per cent, stock produces 
annually Rs. 2166, 10<7. Sfi. more than if it had been invests J 
in the 2f per cent, stock at 99. Find the price o5 the 4 p ■ 
cent, stock. 


(d) Change in income. 

Example 4. A person invests Rs. 44100 in the 3J per 
cent. Government Securities at 98 and when they rise to 9Si 
he sells out and invests the proceeds in the 5 per cent. Munici- 
pal Debentures -at 11 O^L bind the change in his income. 

Sol Let us find what income he had at first' 

On Rs. 9S cash, gain=Rs 3|.' 


Re. 1 
Rs. 44100 


// 


=Rs. lx 


■ 98 


=Rs. |X^X'44100 


„ 98 . 

=Rs. 1575; ?■ =.Vi 

" . Then.let us see. how much money he got % the shin of - his. , 

Securities. . •>> nol . : 

" A bond bought, at Rs. 98 was sold for Rs. 98 a - > 

... „ > „ ,, Re. 1 „ Rs.±$+X m 

' 'A bond bought at 44100 was sold fpr - 

Rs. i^X i) 1 aX44100=Rs.44o2o. . 



486 


arithmetic made easy 


[chap. 


s 


Now this money was invested in the debentures. 

For every Rs. llOjjj- invested he got an income=Rs. 5. 
„ „ Re. 1 „ »» = Rs - SXxffa 

- - :£ is! h 


Hence his income increased by Rs. 2000 Rs. 1575 

i. e., Rs. 425. Ans. 

EXERCISE 166. 

1. A person transfers Rs. 11000 from the 4 per cents, at 
92 to the 5 per cents, at 110 ; find the change in his income. 

2. A. person invested £9075 in the 3 per cents, at 90; v ’ 
and on the stock rising to 91 transferred it to the 31 per cents, 
at 97£. What increase does he produce in his yearly income ? 

3. Find the change in income produced bv shifting 
Rs. 11000 from the 3 per cents, at 101 § to 4| per cent, stock 
at 137§, the usual brokerage being charged on each transation. 

4. Find the alteration in income caused by t ansferring 
/3200 stock from the 3 per cents, at S6£- to the 4 per cents, 
at 114|, the brokerage § per cent, being in each transaction. 

5. A person transfers Rs. 1000 stock from 4 per cent, stock 
at 90 to 3 per cent, stock at 72. How much of the latter stock 
will he hold and what will be the difference in his income ? 


6. If I hold £10000 of a 3 per cent, stock and sell out at 
94|> investing the money obtained in the 4 per cent, railway 
debentures at 105, what change would I make in my income ? 

7. I invest Rs. 12805 in the 4 per cents, at 98]- and when 
they have risen to 102g, I sell out and invest in the 4-1- per 
cents, at 105| ; what is the change in my income ? (Brokerage 
] per cent, on all transactions). 


. 8* A person invests Rs. 19700 in the 3* per cent, stock 

at 9»2 and when they rise to 101 he sells out and invests the 
proceeds in the 4J per cent, consols at 114 A r . Find the change 
m his income. 10 


n,,-, 9 : n ' n !?,p;; ice of Govt - stock which pavs (?’. 
Il*,.'3 s ^ 2o0 . of . th ’ sstock is transferred to a 


stock at 927 


find the loss in annual interest. 


per cent, is 
3 per cent. 
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10 A person bought Rs. 14500, 3|- per cent, stock at 72’ 

the sll/! 1 , h pr ;?i e11 10 68 he S0,d i( ^ with the proceeds Of 
Ids income b ° Ug 4 ^ Cent ' St ° Ck at 75 *' Find th ® ch “ge in 

. **•. By selling out £3000 in the 4 per cents, at 90 and 

investing the proceeds in the India 5 per cent, stockat 1061-1 
what change in income has been effected ? 

12 1 invested Rs. 49700 in shares paying Rs. 7 per share, 

when the Rs. 100 share is at 122|. If I had invested it in the 
£>4 per cent, bonds at 105, what increase in my annual income 
would have been obtained ? 


13. A man invests Rs. 42780 in the 5 per cents, at 114-X 
but afterwards sells at 135| and invests the proceeds in the 1 
per cents, at 921 What is the change in his income ? (Broker- 
age 8% on each transaction.) 

14. A man buys £3430 stock in the 3| per cents. When 
the}'- are at 85^, he sells out and invests his capital in the 4 
per cents, at 98. Find the alteration in his income, 

15. A man has Rs. 31000 in the 3 per cents, at 92 but 
sells out and with .the proceeds purchases 5 per cent. Railway 
stock at 115. Find the change in his income. 

16. A person invests £18150 in the 3 per cents, at 90-1 
and on the stock rising to 91|-, transfers it to 3| per cents, at 
97|. Find the alteration in his income. (Brokerage \ per cent.) 

17. A man transfers Rs. 3800 from the 4 per cent, stock 
at 95£ to the 8 \ percents, at 89|. How much of the latter 
stock does he hold and what is the alteration in his income, 


allowing per cent, brokerage in each case ? 

18. A person invested £1000 in the 3 per cents, at 90| ; 
but the price rising to 91 he sold out and invested the pro- 
ceeds in the per cents. at 97J. Find the increase in his 


income. - . ... 

19 A person invests Rs, 21390 in the 5 per cents, at llo ; 
he afterwards sells it at 135 and invests the proceeds in the 4 
per cents, at 93. Find the change in his income. 

20. A man has /6680 stock in a 4 per cent, at 96. When 

the price has fallen 2 per cent, he transfers his capital to 3^ 

per cent, stock at 833.- Find the change in his income 

21. A person sells out of the 3% per cents, at 92 :f ancl 
realises Rs. 18550. If he invests | of the proceeds m the 4 per 
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cents, at 96 and the remainder in the 3 per cents, at 90, find 
the alteration in his income. 


lap’s'll. Some Important Typical Examples. 

Example i. What rate of interest will a person receive if 
he invests in 6| pe~ cents, at 129^ ? (Brokerage per cent.) 

Sol. Since 129p -J, f 1 30 yields an. interest of 61 

130 : 100 : : 6£ : required rate. 

. . t 100x13 _ 

. . required rate=^-y^-=o. 

i.c., the rate of interest is 5 per cent. Ans. 

Example 2. Which stock is the better to invest : in the 
4 per cents, at 102 or the 3\ per cents, at 96 ? 

Sol. (1) Income on Ks. 102 = Rs. 4 

„ on Re. 1 =Re. T f,T 7 
(2) Income on Rs, 96 = Rs. £ 

,, on Re. 1 =Re. -dfo 

m Jon- 1 U 2 fraction, i.c., j s greater 

the 4 per cents, at 1 02 is the better investment. An s. 
Example 3. What is the price of a 3 per cent, stock, if 
after paying an income-tax of 5d. in the £ a man derives an 
income of 3\ per cent, on his money ? 

Sol. The tax being 5d. in the /", a man’s net income in a 
, £ is 23r>d.,i.e.. £ 

£f-P : £ ijr : : £1 : gross income, 
gross income=£ a x^£ = £ dJyt 

required price-=£ 3 riI2|j£iZ = £ ii” =£83^ ; 

i.e., the 3 per cent, stock is at 83£[. Ans. 

Example 4. A person invests £ 14970 in the purchase of 
the 3 per cents, at 90 and the 3\ per cents, at 97. His total 
income being £ 500, how much of eacli stock did he buy ? 

Sol. Suppose he invests £ x in the 3 per cents, and 
. . h. (149/0 x) m the 3V per cents. 


o 
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his income from the first =* £■ - 

30 - 

and that from the second = £ ; 

by the question, € + - ^ /0 ~^- «X> ; 


which being solved gives *=9150, i.e., he invested £9150 in the 
3 per cents, and ^5820 in the 3£ per cents. 

Now let ns find the amounts of stock he purchased, 

£90 : £ 9150 : : £ 100 : 3 p. c. stock bought, 

.*• 3 p. c. stock bought =£ai| 0 £ =£ao|oo 

=£ 10166f . Ans. 

and £ 97 : £ 5820 : :.£ 100 : 3| p. c. stock bought, 

3} p.c. stock bought =£ £8|Q-2o.=£6000. Ans.. 

Note. Questions of his type are easily solved, as shown above, 
b^y means of alffebarical equations. 

Aliter. Suppose he invested £ 14970 in the purchase of 
3 per cents, at 90. 

.*. income = £rf a X 14970=£499 
i.e., a decrease of £ 500— £ 499=£1. - 
Now suppose he invested i 14970 in the purchase of 3J 
per cents, at -97. 

r> 3 If ■< *r\nr\ o 97305 
income =£ X 14970 = £ q 

i.e., an increase of £ -xy£-~£5n0==£.f^f 
.-. he invested at 3 per cents, and 3J per cents, in the ratio 
of fi};} : 1 respectively i.e., 305 : 194. 

investment at 3 per cents, at 90=£ fg-f x 14970=£9150 
and ,, 3£per cents, at 97= £||ijX 14970=£5820 
Now proceed further. - 

Example 5. I invest Rs. 163000 partly in a 4 per cent, 
stock at 108 and partly in a 5 per cent, stock at 109j so that 
my income is the same from each stock. • How much do I 

invest in each stock ?■'■'' * 

Sol. To obtain an, income of Rs. 5 from the first stock 

I must invest 
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Rs. 4 : Rs. : : 108 : required investment. 

investment =Rs. ^^^=Rs. 135 ; but I get Rs. 5 

from the second stock by investing only Rs. 109| 

Hence Rs. 163000 must be divided in the ratio of 


135 : 109| i.e., 270 : 219 or 90 : 73 . 

investment in the 1st stock=Rs, 163000 X-jus — 
and ,, the 2nd stock =163000— 90000=Rs 73000 


EXERCISE 167. 


1. A man invests £ 4031 10s, in the 3 per cents, at 94£ ; 
what will be his net income after an income-tax of lOd. in the 
pound has been deducted, p. c brokerage being allowed ? 

2. A person investing in the 4 per cents, receives 5 per 
cent, on his money. What is the price of the stock ? 

3. Which is the better investment, the 3 per cents, at 
83J or the 3^ per cents, at 3 per cent, discount ? 

4. Which is the better investment: bank stock paying 10 
per cent, at 319 or 3 per cent, consols at 96 ? What will be 
the cost of £1500, of 3 per cent, consols at 89g, brokerage being 
£ per cent.? What rate of interest will such investment obtain ? 

5. A man holds 15£ shares of a bank and receives £ 19, 
Is. 3d. per quarter. If the interest he receives be 5 per cent, 
per annum, find the value of a share. 

6. Which is the better investment : 4J p. c. stock at 5 
below par, or 5| p. c. stock at 5 premium ? 

7. What is the price of a 4 per cent, stock if it yields 
5 p. c. after paving an income-tax at 3d. in the £ ? 

8. A man invests a certain sum in 4A per cent. Govern- 
ment paper at 104. The price falling to fOl, he sells out and 
loses Rs. 600 by the transaction, inclusive of brokerage. Find 
the sum invested. 


9. A person invests Rs. 44100 in the 3^ percent. Govern- 
ment Securities at 98 and when they rise to 9SA, he sells out 
and invests the proceeds in the 5 per cent. Municipal 
Debentures. His income thereby increases by Rs. 425. What 
is the price of the Debentures ? 

10. A person invests Rs.19700 in the 31 per cent. Govern- 
ment Securities at 98| and when they rise to 101 J, he sells 
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out and invests the proceeds in Municipal Debentures at 114,^ 
His income thereby increases by Rs. 100. What is the rate of 
dividend of the Debentures ? 

11. Which is the better iuvestment — the 3| per cent, 
stock at 95g, or the 4 per cent. Debentures at 101} ? What 
will be the difference in the annual income by investing- 
Rs. 22127 in each of them ? 

12. If by investing Rs. 59422, 8a. in Government stock at 
*04?, I derive a monthly income of Rs. 213. 12g., what is the 
rate of interest of the stock ? 

13. The difference between the income derived from 
investing a certain sum in 6 per cent, stock at 126, and in 9 
per cent, stock at 210 is £22, 10s. Find the amount invested. 

14. One third of a certain capital is invested in the 3} per 
cent. Government Securities at 105 one-fourth in the 3 per 
cent. Government Secutrities at 97}, and the remainder in the 
4} per cent. Calcutta Municipal Debentures at 112}. If the 
total income is Rs. 830, what is his capital ? 

15. The difference between the income derived from 
investing a certain sum in 5 per cent, stock at 127 and in 5| 
per cent, stock at 135 is £4, 14s. Find the amount invested 
and the income derived from each stock. 

1,6. At what price must a person invest in the 4 per cent. 
Government Promissory Note, so that after paying income-tax 
at5 pies in the rupee, he may receive 4} per cent, on his 
mo ney ? 

17. A man invested Rs. 5300 in the purchase of 5 per cent. 
Debenture stock at par. After he got the half yearly dividend 
he sold at 2 1 per cent, premium and with the whole money 
purchased 4 per cent, stock at Rs. 95, 2 a. 6p. ; what change 
was produced in his annual income ? 

18. A person had an annual income of Rs. 480 from a 4 
per cent. Stock. He sold it at Rs. 95, 14 a. and with the proceeds 
of the sale b6ught 5 per cent. Railway Debentures at Rs. 119, 
9 a. Assuming that usual brokerage was charged on each 

transaction, find the change in his income. 

19- £ 3000, which I held in the 4 per cents, was sold tor 
me when they were at 82| by a broker ; whose commission is 
-I-% and the proceeds were re-invested by him in the P er 
cents, at 98f . What amount of the latter stock did he purchase? 
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20. A man invests a sum of money in a stock at 91 and 
an equal sum in another stock at 117. After some time the 
prices of the stocks have exchanged values, when he sells and 
makes a profit of Rs. 52. What sum did he invests ? 

21. A manin vested equal sums in two different stocks 
3|‘p r c nt. Government stock at 103£ and 4 par cent, consols 
at 105 ; his income from one was Rs. 93 more than from the 

"other ; what sum was invested in each stock ? 

22. By selling out £3000 in the 4 per cents, at 90 and 
investing the proceeds in the India 5 per cent, stock, a person 
finds his income increased by £6, 13s. 4d. What is the price 
of the India stock ? 

23. If I invest my money in shares paying Rs. 7 per share 
when the Rs. 100 share is at 122i I find that 1 get Rs. 355 a 
year more than if I invest it in the per cent, bonds at 105. 
Find my capital. 

24. A man invests £1980 in the 3\ per cents, at 99 and 
£3220 in the 4\ per cents, at 105. What is the average rate 
of interest on his whole investment ? 

25. What amount of stock must be purchased in English 
5 per cents, at 111^ to produce the same yearly return as 3 
lacs of rupees (a rupee= Is. I0±d.) invested in the Government 
4\ per cents, at 101 ? 

26. A person finds that if he invests a certain sum in 

Railway shares paying £6 per share when the £100 -share is at 
132 he will obtain £10, 16s. a year more for his money than 
if he invests in the 3 per cent, consols at 93. What sum has he 
to invest ? - 

27. By investing a certain sum of money in the 3. I per 

cents, at 72 a man gets Rs. 35 less income than if he would 
get by investing the same sum in the 4A per cents, at 90; find 
the sum invested. ‘ 


28. A person invests a certain sum... in . the 3.V- -per cent. 

Government Securities when they are at '97-J.';,and7if;he waited , 

till they had fallen to 97-g, he would have had R s’. 400 more of- ' 

Government Securities. How much money did he invest 1 - ■ 

per cent, being charged as brokerage in both cases ? - ’ * 

on • W1 \ at s , um mu3t a Person invest in the 3 per cents. 

h,verk„n7 er d? Z , Selling out Rs - 200 °0 stock, when they 
c e risen to 93„ and the remainder when. they, have fallen to 
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s4 i he' may gain Rs.- 125 by the transaction ? If he invests 
the proceeds m tire 4 per cent, at par what will be the differ- 
ence m his income ? 


30; A person invests £ 6200 in the 3 per cents, at 89J and 

pays income-tax of 10^. in the £ ; on the stock rising to 92 
he sells out and invests the proceeds in £ 50 Railway shares at 
par which 3deld an annual dividend of 3| per cent, clear of 
income-tax. Find the alteration in the income. 

3R. I invest Rs. 40000 partly in the 3 per cents, at 80 and 
■partly iii the 4 per cents, at 96 ; and then I find that on the 
whole I receive 4% interest on the sum invested; What sums 
have I invested in the two stocks ? 


32. A person invests £ 34539 in the 3 per cents, at 87. 
After receiving one 3 ^ear's dividend he sells out at 89. He then 
invests the whole Railway stock paying 5 p. c. at 115. What 
will be the difference in his income ? 


33. If 4% paper be at 110. what sum must I invest in 

order to secure a 3 ’early income of Rs. 470, after paying an 
income-tax of Aj). in the rupee ? K 

34. A invests £ 3500 in buying equal amounts of 3 per 
cent, stock at 7S} and of 6% stock at 109|. B invests the same 
sum, "half in one stock and half in the other. Find (?) the 

■ difference in their incomes (??) the ratio of their rates of 
interest. 

35. Find what amount must beinvested in the 2| per cents. . ; 
at 95 f- to produce a clear income of Rs. 1000 a year, brokerage 
being -}% and income-tax 4f pies in the rupee. 

36. A person bought consols at 94 and sold the same at , . 

' 95| thereb 3 ' gaining Rs. 550. What cash did he receive for . 

the stock, reckoning -g-% brokerage on each transaction. 

37. A man invests £1668, 15s. in the 3 per cents, at 89§. / 

His first year’s income he invests in the same stock but at a 

different price. His next year’s income is £ 57, 10s. At what 

• price did he invest in the second case ? (Brokerage ^ in both 

cases.) -•■••• 

. 38, I buy £ 500 stock at- 66 and afterwards £ 500 of the 

same stock at 69 I sell out the whole . when the price has 

• risen to 89.' What is the increase in my capital,? 

39. A man prossesses ^22400 of 2f .per cents, consols. He 
sells them at 99^. He then invests one-half of the proceeds m 
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4% Raihva}^ debenture stock at 132^, lends £7266, 15s. Ad. on 
mortgage at 4\% and loses the rest What alteration is 

produced in his annual income ? , ' 

40. A person bought Railway stock at 88 and after 
receiving the half year’s dividend at 4^% per annum sold out 
at 92§, making a total profit of Rs. 1987, 8#. How much stock 
did he buy ? 

41. A invests a certain sum in the 3 per cents, at oOand 13 
invests half the sum in the 4 per cents. If A s income is to B s 
income as 8 to 5, iind the price of the 4 per cent. 

42. If money invested in the 3 per cent, consols gives 
exactly 3 per cent, after the payment of income-tax at the rate 
of Is. per £, find the price of the consols allowing £ per cent, 
to a broker for purchase. 

43. I invest ^rd of my property in Bank Stock, -jtth in 
consols and the remainder in Railway shares; I sell out w’*en 
I might make a profit of 5 per cent., 3 per cent, and 2 p. c. 
respectively on the investments and I altogether get £ 6190. 
What is the original amount of my property ? 

44. A person after paying an income-tax of Id. per £ has 
a clear income of £ 262,. 2s. 6^. derived from stock in the 4£ 
per ecnts., he sells out frd of his stock at 93 f and invests the 
money in N. W. R. Stock at 112£, which pays 5 : {- per cent, 
per annum ; what is his clear income now after paying in- 
come-tax as before ? 

45. A person invests Rs. 10000, partly in the 4 per cents, 

at 96 and partly in the 4| per cents, at 117. What amount 
does he invest in each stock, if he has the same income from 
each ? N 

46. What is the price of the 4 per cent, stock if after 
paying an income-tax of 4 pies in the rupee, a man’s income 
may be ^ of his capital. 

47. A man had some 3 per cent, stock. He sold the 
same at 90 and with the proceeds purchased 4 per cent, stock 
at 95. His income increased by Rs. 243. How much 3 per 
cent, stock did he possess ? 

, shares in a company are worth £ 856, 16s. when 

nntm ? d l nd ls at ttie rate of 7 P er cent - How many shares 
cent 11 10 wort k £ **93, 8s. w *ien dividend is at 9 per 
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49. A person lias 3 per cent, stock which yields Rs. 240 
a year. He sells out of the stock at 8 1\ and invests the 
proceeds in Railway stock at 17 4$. What dividend ought the 
latter to pay that he may thereby' increase his income by Rs. 40? 

50. A person invests Rs. 36135 in the purchase of 4 per 
cent, stock at 63 and 3A per cents, at 90. His total income is 
Rs. 1428, 8a. How much money did he invest in each case ? 

51. I iuvest £ 28787, partly in the purchase of 5 per 
cent, stock at 115 and partly in the 3 per cent, stock at 90. My 
total income is £988, 10s.; How much do I invest in each stock ? 

52. A person has Rs. 24180 to invest- in the 5| per cent. 
Government loan at 108 and in the 6 per cent. Calcutta 
Municipal loan at 102. How must he divide his capital 
between them so as to obtain the same income from each ? 

53. One year I receive a dividend of 6 per cent, on my 
stock and pay an income-tax of Re. 1, 10«. Sfi. per Rs. 100. 
The next year I receive dividend of 6i per cent, and pay an 
income-tax at Re. 1, Afi. per Rs. 100 and find that my net 
income has increased by Rs. 2490. How much stock do I hold ? 

54. A man has £ 30043, 16s. A\i. Part of his money is 
invested by him in the purchase of 3 per cent, stock at 90 and 
the remainder in the 4 per cents, at 104f. His total income is 
£ 1021, 8s. How much does he invest in the 3 per cent, stock? 

55. If the 3 per cent, consols are at 81$, what must 1 e 
the price of the 5 per cents, that there may be no loss of 
income in selling out the former and investing the proceeds 
in the latter, allowing the usual brokerage on eich 
transaction ? 



CHAPTER XXXI 

APPLICATION OF ALGEBRA AND GEOMEI RY 
TO ARITHMETIC. 


1. Application of Algebra 


§1. Formulae. 

Some examples in Arithmetic can be easily solved by the 
application of Algebraical formulae. The following examples 
may be noted carefully : — 

Example 1. Simplify T21 x*997+T21 x '003. 

Sol. Apply formula ax+bx=x(a-{-b). 

The expressions* 121 (*997 -f- ‘003) 

=*121 x 1=T21. Ans. 


Example 2. Simplify 

-526x *526+2 x*526x*474+-474x *474. 

Sol. Apply formula a 2 -\-b 2 -\-2ab=(a+b)" 

The expression=(-526) 2 +(-474) 2 +2( - 526x *474) 
= (-526 + -474) 2 =(l) 2 =l. Ans. 
Example 3. Simplify 
•529 x *529 + -379 x *379 --75S X "529 
Sol. Apply formula a*+b 2 —2ab=(a— b) 2 
The expression = (-529) 2 +(-379) 2 — 2(*379x*529) 
=(*529— *379)“= (T S) 2 

=•0225. Ans.. 


Example 4, Simplify C 8 ^X-S2J+ z ^79xH79) 

F y *821— -179 

Sol. Apply formula a 2 —b 2 =(a+b)(a—b). 

The expressions _ (*S2l +*179 )(*821- 

•821— -179 “ -821^79 

=-S21+-l79=I. Ans. 

Example 5. Simplifv ~ 5 i25, 85^— 34-|x3£g 

r \ - ion i 


• 179 ) 


1U 
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Sol. The expression = ( g5i) a -(34|)s 

120 i 

= 85 |x 34 |gg 5 '- 34 |) 

120j^ 

= »20AX 50A 

120JJ ~ 50 i 2 - Ans. 

Example 6. Simplify 

Sol. Apply formuIa(«+6) 3 =a 3 +6 3 +3<z 2 6+3^« 

(HI ) 3 

The expression— (|+|) 2 

“i+l “sV Ans. 

Example 7. Simplify 

■121 X-121 X 121 — *021 x *021 x*021-3x*12I x-I21 x*02i 

4*3x '021 x ‘021 x T21 
T21xT21 — 2xT21x '02lH02lH021 

Sol. Appty formula (a— b) 3 —a 3 — b 3 ~3a 2 5-j~35 2 a, 

n . • (T21— *02t) 3 
The expression (-121 '02 1) 2 

~T21— ‘021 — T. Ans. 

„ o vx 576 x 576 x 576+ 424 x 424 x 424 
Example 8. Simplify 576x576 _ 576 ^424+424x424^ 

Sol. Apply formula « 3 +& 3 ==(#+Z>)(# 2 —#£+£ 2 ) 

^ . , (576) 3 + (424)3 

The expression — ( 576 j 2 __ 576 x 424+ (424) a 

=576+424=1000. Ans. 

„ . « o- !•/ ^X§Xg !'X|:Xg: 

Example. 9. Simplify — — 5 _i_ x ~jTi 

Soi Apply formula a 3 — b 3 =(a— b)(a 2J rdb-\-b 2 ). 

rf) 3 -(D 3 . 

The expression 

“H HI ^ ns * 


497 



49S 


ARITHMETIC made easy 

• EXERCISE 16S 




Si f& 937+5972x1063 
_ < .roc vx •'79.9+1 ‘526 X 2/ 


2 . 

3. 

4. 

5. 

6 . 

7. 

8. 


9. 


10 . 


11 . 


1-526 X ' 729 + 1 ‘ 5 cg? 5 v 7 779/ " 

•5625 X 15 ‘ 2 ^+‘ 07Q +379 X 1042. 

521 X 521+379 x379+37 ^ x .439. 

.56 1 X '561+-439X 439+ 2 ^ ^ y .375. 

•625 X ‘ 6z5 + ’ 3 t 7 | ? 9 3 y 45 x 51. 

5 i? 5 ^ S i tli X itlr-ZX 15 & X ”*• 

15*xX5&+n»Xllw 

r .d7.^2+2f-375 X • 12 

- •37++ 7 l25 

-675 X ‘ 675 — ‘325 X ‘325 
*675— ‘325 

•729 X ‘729j — ‘529 X ‘529 


12 . 


5S| X 58^—- 41- 4X41^ 

- — m 


15 . 


•7 29 +‘529 

35|x35|— 21|><2li 13 . 

— " 57 ! “ ' 54 

^7q\3 4-V211 3 +3(*79} s (‘21)+3f^22)jV^79) 

^^■^X‘^9^^ X _ 

{ . 179 x a __ 3 (• 179) 

”^+^^2^11^58x^0794^(^07 9) •* 


13 . 

17. 

18 . 

19. 

20 . 


X i? X 


-i+i 


lx^x|- „ — — — -- 

^X|— s+F X 5 x 

I X 1 X 1 + 1 X i xi±3XjV<i+3><isXj;- 

—* P+hS+ixi 

•526 X -526 X - 5 26 +- 474 X - 474 X^ 74 - 
. 52 S^ 526 ^ 26 x- 474+-474 X '474 
■ 556 X -556 X -556 — 496 X- 496 X- 49 S. 

■ -556 x * 5564- *556 X *496 4 - '496 X '496 

(• 0347 )’ + (' 9653) 3 

' (* 0347 ) li — i‘ 347 ) (‘ 09663 )+ ( - 9653 } 2 ' 
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§2. Equations. _ 

Example 1. What is the number from which if you 
take away 21 the remainder is f of the original number ? 

Sol. Since the number — 2! =§ of the number 

the number — f of the No.=2I [by transposition] 

| of the No. =21 
or the number =84. Ans. 

Example 2. A bo^> loses § of his money and then gains 
Sp. ; he then loses ^ of what he has and then gains 6 p. ; he 
afterwards loses ^ of what he has and then find that he has 
6tf. 8 p. left ; how much had he at first ? 

Sol. i of my money is lost § of it remains, 8 p. is 
then gained. <s ' 

money now remaining =f of original money -}-8 /a ; of 
this ^ is lost. 

I of (J of original money -f 8/).) remains ; 
tip. is then gained. 

• money now remaining =^ of of original money 

J--QP : of this amount f is lost ' . 

** 2 0 f ra. of (i of original money+8j£>.) +6p.) remains 

of (f of original money+6^. +Qp.) 
or § of original money =6ti. 8p~ 
or f of original money =6*. 

original money ==6«. xf —15a. Ans. 

F^amnle 3 The price of 3 cows and 5 oxen is Rs. 295 
and^tliat of 4 cows and 6 oxen is Rs. 370 ; And the price of, 

cow and an ox. 

Sol. Price of 3 cows and 5 oxen=Rs. iri 

and price of 4 cows and 6 osen=Rs. 370 ...(2) 

Multiply (1) by i and (2) by 3 we have 

price of 12 cows and 20 oxen=Rs. SO 3, 

price of 12 cows and 18 oxen=Rs. 11 ' . 

Subtracting (4) from (3), we have , 
price of 2 oxen=Rs- 70.. ! - 
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* nrice of 1 ox =Rs. 3d. 

Subtracting the price of 5. oxen from Rs. 295, we have the 

price of 3 cows =Rs. 120 , 

*. price of a co\v = Rs. 40. ^ 

V cow cost Rs. 40 and ox Rs. 35. Ans. 

Example 4. 5 men and 6 bo} 7 s can do g-th of a work in 
2 days ; 2 men and 9 boys can do ^th of the work in 2 days ; 
in what time can a boy do the whole work ? 

Sol. In 2 days, 5 men and 6 boys can do -fth of a work 
■■ i day, 5 men and 6 boys can do jUh ., ,, „ 

” Iday, 10 men and 1 2 boys can do §th ,, „ (1) 


Again, in 2 days, 2 men and 9 boys can do -j^th of a work 

1 day, 2 men and 9 boys can do r&th „ „ 

X ” 1 day, 10 men and 45 boys can do \ „ ,, (2) 

„ 1 day, 33 boys can do (£— §) of the work. 

[Subtracting (1} from (2). 

i.e., 33 boys can do ^|th of the work in one day. 

1 boy can do or ^ of the work in one day 

1 boy can do the whole work in 36 days. Ans. 


EXERCISE 169. 


1. What is the number from which if you take away 17, 
the remainder is -§ of the original number ? . 

2. What is the number in which if you add 20 the sum is 
f of the original number? 

3. A boy loses \ of his money and then gains 4p . ; he 
then loses | of what he has and then gains 5 p. ; he afterwards 
loses § of what he has and then finds that he has 3 a. ‘Ip. left. 
How much had he at first ? 


4. If 5 sheep and 9 goats cost Rs. 107 and 9 sheep and 5 
goats cost Rs. 103, how much will one sheep and one goat cost 

5. . If 3 horses and 5 cows cost Rs. 345 and 5 horses and 3 
cows cost Rs. 335, find the price of a horse. 


c R 4 5 6 - T he c ° st ° f 9 cha irs and 10 tables is Rs, 163, and tha 
a table tabIes Rs ’ 192 : &d the P rice of a chair an 
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j_ * a Can do tV* 1 of a piece of work in 4 

da^ s and 3 men and 5 boys can do if th of it in 5 days. In 
what time can a boy do the whole work ? 

^'j V0 a nd one man can do a piece of work in 4 
days, and one boy and two men can do it in 3 days In what 
time can a boy do the whole work ? 


9 5 men and 2 boys can do a piece of work in 4 da\ ? s, 2 
men and 4 boys can do f Q th of it in 5 days. In what rime can 
a man do the work ? 


10. If 3 men with 4 boys earn Rs. 51 in 6 daj^s and 4 
men with 5 boys earn Rs. 55 in 5 days, in what time will 6 
men and 9 boys earn Rs. 144 ? 

11. If 5 men and 6 women do a piece of work in 10 days, 
which 3 men and 10 childern can do in 12 days, find how long 
19 men, 30 childern and 12 women working together will take 
to do it. 


12. 12 men and 15 women can finsh a certain piece of 
work in 20 days ; if 10 more women are' put on, the work is 
then finished 5 days earlier ; in what time can a man and a 
women together finish the work ? 

13. If 2 boys and 1 man can do a piece of work in 4 hours 
and 2 men and I boy can do the same in 3 hours, find in what 
time a man, a boy reparately and a man a boy together can 


do the same. 


c g Surds# 

If we are asked to find the value of expressions which 
involve surds in their denominators e.g., 

1 ... 2 .= . t/ 2 . V2+V3 , pfp 

-jzZTx ; V3-V2 ’ V3+1 ’ V3-V2 ’ 

we should remember the following algebraical facts : 

(i) y/axV a ~ a ' _ 

(it) i/axV.b ~Vaxb ~~ 

(Hi) y/arXb* — Vab . 

(iv) ^a 2 Xb ■ ^=_a\/b- 

(v) ( V a + \/b) 2 '~a+b-\-2Vab. 

(vi) (-\fd-~\JbY —a-\-b—2^/ab ■- 

(vii) (^adrVb){V a ~~ s Jb)—(i-~b. 

(viii) (a \-b) (a —b)— a 2 — b 2 . - 
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Example 1. 


Sol. 


1 

V2-1 


Find the value of 


3 

i/2-l 


t/2+1 _ a /2+1 

(V2-i)rv2+i) ‘ 2-3 ~ 
= \/2-fl 


If we now substitute the approximate value of ,^2 we get the 
required result to be 2*414. Ans. 

Note. If we have substituted the value of V2 in the Riven ex- 
pression we would have to divide the number 1 by a decimal fraction, 
a process which is more tedious than what is shown above. 


Example 2. Find the value 


of 


V3-bV2 

V3-V2 


Sol, The given express‘on= 


(y?±v 2HV3+V?) 

(\/3- V2) K/3-i- V2 
3+2-f-2\/6 

3—2 “ “ ” D "E 2 V 0 


in which the aoproximate value of being substituted wc 
will get the required result to be 9*89S. Ans, 

Note. In the following examples, the student will have to’use "the 
value of V2, V3, V5, V6, etc. etc. a record (1*4 14, 1*732, 2 236, 2*449 
respectively) of which will, therefore, be very useful and convenient. 


EXERCISE 170. 


Find the value of the following to 3 places of decimals: — 


1 2 — — — 

V5+I '^3-^2 

4 4 V" 2 1 c 2-f-\/3 

J 3— V 2 * V3+1 

7 V3-V2 V 3+V7 

\/3— Vl ' VTl- 


S '“ V5-V3 
r V3 + \/2 
V5-V2 


9. (Ve+vs+v^Hve-vs-bV 2 -^. 


V('05— 005) 3V2 V3 -y/6 

V (‘05) ~*’005 j V3+V3 *\Z®-b \/2 \/3-f--\/ 


10. 
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Which is the greater quantity 
12. \/2 or -\ 3 /3 ? s 13. ^3 or f/15 7 

14. Find the value correcfc to 3 p i aces of 

decimals. V 


15. Simplifj^ : 


( VIU-V7 \ 2 _ (y/\\ — V7\* 
Vi i— a/ 7/ vn+ a/7 / 


II, Application of Geometry. 

§4. We know that the square on the hypotenuse of a 
right angled triangle is equal to the sum of the squares on the- 
other two sides. Hence the square of the measure of the side 
‘ opposite to the right angle is equal to the sum of the square oj 
the measures of the sides containing the right angle. There- 
fore we have the following rules : — 

Rule (f) ( Hypo.) 2 — (Perp.) 2J r (Base) 2 
(it) (Per p.) 2 — (Hypo.) 2 — (Base) 2 

and (Hi) (Base) 2 —(Hypo ) 2 —(Perp.) 2 , i. e., 

if any two sides of a right-angled triangle be given , we can 
find the third side . 

Example 1. The side of a right-angled triangle are K 
.feet and 63 feet : find its hypotenuse. 

Sol. V 16 2 4-63 2 =256-{-3969 

—4225 

andV(4225) =65 

the hypotenuse is 65 feet. . Ans. 

Example 2. The diagonal of a rectangular courtyard i 
355 yds., its length is 284 yds. ; find its breadth. 

SoT ’ (Base) 2 =(Hypo.) (Perp.) 2 

(Breadth) 2 = (355 ) 2 — (284) 2 

= {355 4-284) (355—284) 

- =639 x 71=71x9 x 71 

the reqd. breadth is 71 X3 or .213 yards. Ans. 



504 


ARITHMETIC MADE EASY 


[CHAP. 


EXERCISE 171. 

1. The town A is 72 miles west of B and 135 miles south 
of C. What is the distance between B and C ? 

2. A ladder 25 ft. long has its foot placed in a street and 
its top resting against a wall on one side of the street at a 
height of 15 ft. from the ground. If the ladder be turned over 
to the other side, its top reaches to a point 20 ft. high on the 
opposite wall. Find the breadth of the street. 

3. The tip of a bud of lotus was seen a span above the 
surface of water in a lake. Driven by wind, it gradually 
advanced and sank at a distance of 2 cubits. Tell me quickly, 
0 mathematician, the depth of the water." {Lilnicnli.) 

4. The tip of a bud of lotus was seen 16 inches above 

the surface of water in a lake. Driven by wind it gradually 
advanced and sank at a distance of 36 inches. Find the depth 
of the water. 1 


CHAPTER XXXII 


GRAPHS. 


§ In all mathematical operations we find two different 
kinds of quantities — constants and variable. Qnantities which 
have always the same value arc called constants, e.g., a rupee 
is constant quantity since its value never changes, it is always 
equal to 64 pice. Quantities which have different values at 
different places or times or whose values depend upon certain 
cucumstanccs arc known variables, e.g,, the temperature of 
a room, the speed of a train, the price of a certain article are 
variables as they change from time to time. 

-Again, variables are of two kinds, dependent and inde- 
pendent, e.g., Hie earnings of a labourer depend upon the 
number of days he works. Here the number of working days 
as well as the earnings of the man are both variables, [but since 
the latter depends upon the former, the latter is ealled the 
dependent and the former, the independent variables. Similarly 
the distance travelled bv a man is dependent variable and the 
time required to cover the distance is the independent variable. 

§2. If a train runs uniformly at the rate of 30 miles an 
hour, then we can easily find the distance it travells in a certain 
time, i. c., there exists a certain relation detween the two vari- 
ables, namely the time and distance travelled, The rela- 
tion can be shown clearly by-, means of a diagram called a 
graph. *. - 


§3. Let the horizontal line XOX' 
by the vertical line YOY' at the 
point 0, thus dividing the place in- 
to four spaces called quadrants, viz., 
XOY, YOX', X'OY' and Y'OX. 

Take any point P in the first ' 
quadrant XOY and draw PM and 
PN perpendiculars on OY and OX 

respectively. 

Let PM or ON =x ; 
and PN or OM=y. 


be cut at right angles 
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X and y are called co-ordinates of P; the lines XX and 
YY / are called the axes of co-ordinates or more briefly the 
axes and are respectively called the axes of a and Y. Ine 
point 0 is called the origin, x is called the abscissa and y the 
ordinate of P. A point is denoted by the ordinates, the 
abscissa being named first. Thus the point P is called the 

point (x,y). , v 

The values of x are measured from 0 along the axis ot X, 
the values being positive when taken to the right of O along 
OX and negative when drawn to the left of 0 along OX . 
The values of y are positive when drawn above XX and nega- 
tive when drawn below XX'. Thus the point (4,6) is plotted 
in the following way : — ^ 

Measure ON=4 units along the axis of X to the right of 
0 and then by drawing a perpendicular at N above OX and 
measuring PN=6 units of length, vve get the point P, which 
is called the point (4,6). 
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In the above figure the horizontal and vertical lines are 
draw ? Tbth of an inch from one another. Such a paper is 
called a squared paper and questions on graphical method are 
very conveniently done on this paper. 

Made [ Simp“!' 1?er ’ <leSCriPti0n ° n the Ubi ° Ct ** 0l,r “ A| g<* ra 
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§J. the graphical method of solving examnlM w ;n ^ 
Cle S e f 00 ? fr ° m the foUowin g examples :- P b 

j-SSiiAS*. 3f ; S». 8 S 

Ce ? tr J^ nd 0P as radms cutting OX' at 0. Then- 
OP—OQ and 0Q= 10 units i. e. he. is 10 miles away from 
the starting place. J 

i 41 °H erVat5on ’ *". u th . is exam P) e > a mile has been denoted by 
3 ^th of aninch which is the unit of measurement. 
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Example 2. Make a graph for converting inches to. 
centimetres and vice versa. > _ 

Sol. 1 cm.«sf inch approximately, ,\ 5 cm. =2 in, approx. 
Draw OX and OY at right angles and mark inches along 
OX and centimetres along OY. 

To draw the graph, find the point A where the lines from 
5 cm. and 2 in. meet, and since 5 cm.=*2 inche. 

the graph will pass through A. But to keep the line 
sti aight, take another point before drawing the line, say B 
where the 25 cm. and 10 in. lines meet; Then draw the 
graph OM. 


508 


arithmetic made easy 


[chap. 


Fynlanation How to find the equivalent of 12 cm, 
dot* from the number 12 on OY ' till r eti he graph 
nf r • from x drop a perpendicular on OX and . read as accu 
ratelyi possible P the number of inches along OX, inches 
nearhc 12 cm. =4-8 in. approximately. 

Again to find the equivalent of 16| in. in centimetres, 

dot the line from 16| on OX to meet the graph at y 
From v dot the line to OY and see where it falls between 41 
and 42 ; it should be 41* if the drawing is very accurate. 

16£ in. =41-25 cm. 



to « grap ^ ot tWs kind is very useful as it enables us 

once the equivalent of one table in terms of the 
otnet without calculation. 
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The student should practise several graphts of this kina, 
the chief point to be observed being the-choice of a good scale 
when drawing the graph ; in the above example one division 
of the squared paper denotes. .1 "inch of one centimetre, but 
this may not always be convenient, since the figure may be 
very close thereby making it difficult to read from the graph. 

Example 3. In a Reaumur Thermometer, the freezing 
point is 0° and the boiling point is 80°; in a Centigrade ther- 
mometer thejreezing point is 0° and the boiling point is 100°. 
Draw a chart to convert Centigrade degree and vice versa and 
read off 15° C. in R. 



Sol. 

x 


X 


and 


If x° in Centigrade is equivalent to y° in Reaumur, 

_ *v y 
then jqq gQ 

y—fx, therefore if £=0, then yy=0, therefore the 
graph is a st; line passing through the origin O 

Measure the centigrade degrees along the axis oi 

the Reaumur degrees along the axis of y. 

if x= 5, then y= 4, the point P(5,4) is also on 

ToinOP and produce it. This is the required graph, 

• corresponding to the abscissa 15, we have the ordm te 

12 15°C.=12°R. 


[CHAP. 
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Example 4. A starts walking at the rate of 3 miles per 
our; 30 minutes after, B starts from the same place at the 
itb of 4 miles per hour. Find graphically when and where B 
r er takes A. 
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Sol. Measure distance along OX to the scale of 10 divisions 
to 1 mile and time along OY to the scale of 10 divisions to 1 hour. 

in one hour A goes 3 miles, plot point P whose coordi- 
nates are, 3, 1); 

.*. OP produced represent the graph of A’s motion. 

V B srarts 30 minutes after .\ M denotes the starting 
point of B Y in one hour B goes 4 miles, plot point 0 and. 
hence, as before, MQ represents the graph of B’s motion. - 

Then the intersection of MQ and OP viz., N will give 
the place and time when FT overtakes A. From the figure, it is 
clear that B overtakes A two Fours after A’s starting and at 
a distance of 6 miles from the place where A started. 

EXERCISE 172. 


1. The reading of a Centigrade, thermometer .in degrees 
and the corresponding readings on a Fahrenheit thermometer 
in degrees are given in the table below:— 


c 

5 

10 

15 

20 

30 

50 



80 

F 

41 

50 

59 

68 

86 

122 

176 


Illustrate graphically the connection between the two 
scales. Express 104° Fahrenheit in Centigrade. 


2. If a man walks 8 miles east and then 5 miles north, 
how far is he from the starting point ? 

3 Represent graphically the increase of velocity of a 
™ IJ as shown in the table below:- 


Distance 

travelled. 

Velocity 


50 


200 


10 


800 

1800 

3200 

5000 

20 

30 

40 

50 J 


feet. 


miles per 
hour 


■ 4 . Given that 25 francs and ‘find "the 

in francs, as nearly as y^^'/and 45 fr 
English equivalent of 10 fr. 2b tr. ana 
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5. A man bicycles from A to B at 10 miles an hour and 
returns from B to A at 15 miles an hour. If he takes 5 hours 
to go there and come back find the distance from A to B. 
Find also his average speed per hour. 

6. A starts from Ambala to walk to Ludhiana, a distance 
of 68 miles at 3 miles an hour ; two hours later, B starts 
from Ludiana for Ambala at 5 miles per hour. When will A 
and B meet ? When will they be 20 miles apart? 

7. Illustrate graphically the following variations in Indian 
Revenues in the years 1909 to 1914 from the following data. 


Years. 

1909 

1910 




Revenue in 

225 

229 

227 

321 



8. A monkey climbing up a greased pole, ascends 5 ft. 
and slips down 2 ft. in alternate seconds, until he reaches the- 
top of the pole. If the pole be 17 ft. high how long will it 
take him to reach the top ? 


9. Two taps A and B will fill a cistern in 10 and 20 
hours respectively. Find graphically in what time they will, 
fill it together. 


10. A stone falling from rest goes through the following 
distance in the time shown in the table below : 


No. of seconds 

1 

2 

3 

1 

4 ' ! 

j 5 ! 6 | 

Distance in ft. 

16 

64 

144 - 

256 

400 

576 | 


i lu umsudie rne aoove relation 

the graph to find the distance fallen in 3-8 seconds. 













chapter sxxiii 

CALENDAR 

The earth rotates round the sun in 365 days 5 hours 
AS minutes and 48 seconds ; but an ordinary year is taken as 
having 365 days, ix., nearly -J-th day too short. 5 hours 48 
minutes and 48 seconds in 4 years' duration become 23 hours 
15 minutes and 12 seconds, so an extra day is added once in 
every four years and that year is called a leap year. Again 
there is a difference of 44 minutes and 48 seconds, ix., the 
leap year is taken 44 minutes 48 seconds too long. To ractify 
this error a century is considered an ordinary year. Thus we 
find that some hours are still to be taken into consideration ; 
so to make up this difference the year of the century divisible 
by 400 is considered a leap year. Briefly : 

1. An ordinary year is of 365 days’ duration. 

2. Every fourth year is a leap year, ix., of 366 days. 

3. Year of a century is an ordinary year, but year of a 
century divisible by 400 is a leap year. 

OR. 1. In 100 years there are 24 leap years;- 

2. In 200 3 'ears there are 48 leap years, 

3. In 300 years there are 72 leap years, 

4. In 400 years there are 97 leap years. 

§2. To find the day of the year. 

In an ordinary year there are 365 days, ix., 52 weeks and 
one day. As the same day is repeated after a week, so there 
will be a difference of only one day in one year, that is to say, 
if January 1, 1929. was Tuesday, January 1, 1930, will be Wed- 
nesday. Similarly in 100 years there will be a difference of 
100-f-24 days because there are 24 leap years in 100 years ; 
124 daysmake 17 weeks and 5 days so in one hundred years 
there will be a difference of 5 daj^s only. If January 1, 1929 
was Tuesday, January, 1, 2029,. will be Sunday. 
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fjhS'Now remember : — 

* 1 ' Tn 100 yrs. there are 5 odd days. 

2 In 200 vrs. there are 3 odd days (cancelling 1 week). 

3 In 300 yrs. there is 1 odd day ( ,, 2 weeks). - 

4* in 400 yrs. there are 5 x4 + l or no odd day (cancelling 

3 weeks) . 

From this we conclude that there is no odd day in S00, 
1200, 1600, 2000 j r ears and so on. 

Note. January I. A. D. was Monday. If there is no odd day in a 
p-iven period, then the day of the week is Sunday. For one odd day 
Monday, for 2 odd days Tuesday and so on. Also the year in question 
should not be considered, e.g., 3rd February 1918 means 191? complete 
years and 1 month and 3 days. 

Example What day of the week was 18th Feb. 1925. 

Sol. 1600 years give no odd day. 

300 years give 1 odd day, 

24 years give (24+6) or 2 odd days (cancelling 4 weeks) 

January 1925 gives 31 or 3 odd days (cancelling 4 weeks) 

18 days of Feb. give 4" odd days (cancelling 2 weeks) 

Total=10 days or 3 odd days (cancelling 1 week), 

the day was Wednesday. Ans. " . 

EXERCISE 173. 

What day of the week wa s (1—6) : — 

I. February 5, 1896. 2. March 15, 1921. 

3. Jully 18, 1586 4. September IS, 1S31. 

5. October 26, 1925. 6. April 26,. 1923. 

Find the day of the week on which the following events 
took place 

-7. Death of King Edward Vil, May 6, 1910.- 

8. Death of Queen Victoria, January 22, 1901. 

9. The battle of Vaterloo, June IS, 1815. 

10. The battle of Trafalgar, October 21, 1S05. 

II. Delhi Darbar, December 12, 1911. 

12. The declaration of independence of America Tulv 4 
1776. ’ J 


13. 

14. 

15. 

16. 
17. 


Opening of the Great English Railway, Sept. 15, 1830. 
Reform Bill III, December 18, 1831. 

Coronation of Aurangzeb, May 26 165S- 

Find the dates of March 1592 tbat’fell on Monday 

I have a calendar for 1927. Will it serve for 1938 ? 



miscellaneous exercises III 

t* Simplify : ~ 

itBI (to of £ 3fi+6| ©f £3, 9d.~ 4^| of 53, 2s.) 

the toe remlfnSr 75983 by 5 X 3 x 1 ! ^ short ^vision and And 

3. Multiply 3-720789426 by *0086341532 to five places of 
decimals by the contracted method. 


4, A person after paying 7 d. in the £ for. income- tar 
Ins income, has 5 1632, 18s. IQd. What is his ' income ? 


on 


5. A certain number of men and women subscribe to a 
fund, the number of women being four times the number of 
men. Each man subscribes as many annas as there are men 
and each woman as many pies as there are women. The total 
amount subscribed is Rs. 756. Find the number of men ^nd 
women. 


6, If the income-tax be 6 pies in the rupee for the first 
half of the year and 3 per cent, in the second, what is the 
gross income of a gentleman, whose net annual receipts amount 
to Rs. 1454. U. ? . 


7. The manufacturer of an article makes a profit of 25 
per cent., the wholesale dealer makes a profit of 20 per cent, 
and the retail dealer makes a profit of 28 per cent. What is the 
cost to the manufacturer of an article which is retailed for 16s. 

8. A train, travelling at tha rate of 18| miles an hour’ 
■ started at 7 a.m. on a journey of 148 miles. A second train 

started from the same station *,.its speed was to that of the 
former as 8: 5 and arrived 15 minutes' after the first time. 
When did the second train start ? 


9. If 48 oxen would consume a field of uniformly growing 
grass in S days and 64 oxen in 5 days, in how many days will 
40 oxen consume it ? 


10.- A person bought 2f per cent, stock at 95, sold it and 
with the proceeds bought 3| per cent, stock t he got £900 le.s 
stock than before but the income remained the same. Hoi. 
much money ..did he originally invest . 
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What day of 


II 

1 Find the G. C. M. and L. C. M. of 157 days 7 hours 
4 min. 7 sec. and 243 days 2 hrs. 11 min. 49 sec. 

2. The 15th of May, 1890, was Thursday, 
the week was 27 April 1790 ? 

9 ±°L 5+«_sdL 

4. (a) Find the value of -04l6 of £ 33, 7s. 6d.~ ’345 of 

£ 32 13s. 1 Id. 

\b) Express Rs. 371, 2a. 6 p. as the decimal of a lakh of 


3. Simplify 


rupees. A *. 

5. Find the value of 2'03-f'l‘345-r27'34-}-16*23l7 with- 
out reducing to fractions. 

6. In the ten years from 1871 to 1881, the population of 
a country increased at the rate of 9’5 per cent, and in ten years 
from 1881 to 1891, the rate of increase was 10*5 per cent. If 
the population in 1891. was 31023759, find what it was in 1S71? 

7. A man bequeaths his property amounting to Rs.49166 
in such a manner that |rd of his wife’s share, |th of his elder 
son’s, -|th of his young jr son's and \ of his daughter’s share 
may be all equal. Find the share of the daughter. 

8. Find the difference between the present value of £ SOS 
10 s. due 2 years hence, according as simple or compound inter- 
est is reckoned, money being worth 5 p. c. 

9. A bought a horse which he afterwards sold to B and 
gaind 5 per cent, on his outlay; B sold the horse to C and 
gained 16§ per cent. C gave 140 guineas for the horse. What 
price did A give ? 


10. What sum must a person invest in the 3 per. cents, 
at 9o, in order that by selling ont £1000 stock when they rise 
to 93£ and the remainder when they fall to S4:} and' then 
investing the whole proceeds in the 4 per cent, at par, he mav 
increase his annual income by £ 9, 5s. 

Ill 

1. Divide the square root of 122-257249 by -36856 and 
multiply the quotient by the square root of '000625. 

2. Simplify:— 


(«) 


i’+T- 


T—J.jL 1 
1 1 T2" 


1 l 

M-of 2 


2 4- 


JL_ 
2 


‘(4 + T2-) 




. 1 
T2 


of • 


X 


1 

3 2 


te) 2 x (i“iV) (i~ a) x^.t 
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, Ex Pressf of* of £1, IOs.+f of f of Ss. 4i.-8J of 

/■pof 5s. 3^d. as the fraction of 2s. IM. 

- 1 


3. - (a) Divide Rs. 3S340, 3a. 6 p. by 441-75. 

(6) Find the square root of-Li^A. 

• -000729 

4. A man died on Thursday, the 7th August 1890. He 

lived for 21000 days ("excluding the day of his death). Find 
the day and date when he was born. ' 

5. ^ Find the greatest and the least number of 6 digits that 
have 251 for their common measure. What is their G.C.M. ? 

6. A man used to pajr Rs. 15 as income-tax when the 
rate was S pies in the Rupee. Under the new rules, the tax is 
reduced by Rs. 3, \2a ; what is the new rate ? 

7. How much percent, must be added. to the cost price 
of an article, so that a profit of 20 per cent. may be made after 
allowing a discount of lo per cent, from the labelled, price ? 

8. At an examination £ of a class gets l of the maximum 
number of marks ; j n Rets f- ; § gets § ; gets £ and the rest 

The average number of marks got by the whole class is 166. 
Find the maximum marks. 

9. If the true discount on a bill of £14641 be £4641 at 

10 per cent, compound interest, how many years has^ the bill 

to run.? 

10. I find, on calculation that if I invest my money in the 
3] per cents, at 91, my income will be £ 25 more than if I 
invest it in the 3 per cents, at 88. What is my capital ? 

IV 


1. Find the least sum of-money that must be subtracted 
from £660, 7s. Ad. to make the remainder exctly divisible 

b}' 39. 

2. (a) Convert into a decimal. Why is the result 

X o 

a terminating and not a recurring decimal. 

_ (J) Subtract -03 from -03 and divide the remainder by 

’ 3. Simplify without reducing to vulgar fraction (1 25)- + 
2-25x(l-25) 2 -3-75x(-75)2 + (-75) 3 . - q4R0 • Its 

4. The area of a rectangle is 2149908480 sq. : m. ns 
length is 5 miles 7 fur. 5 po. 1 ft. 6 m.;. find its breadth. 
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5. 20 men are employed to make a tank 40 ft, long, 20 ft 
broad and 6 ft. deep. They work for 30 days and just complete 

1 of the work, when it was decided to increase the length of 
the tank by 10 ft.. the breadth by 4 ft. and the depth by 2 ft, 
Hou- many additional men, must be employed in order that 
the tank mat' be completed in 30 days more. 

6. Calculate correctly to 6 places of decimals the value of 

2 c 4 ^ 8 16 

5 5.1') ' 5.10.15 “ '5.10.15.20 

7. Rs. 44 were divided amongst 150 children, each girl 
getting 8(7. and each boy Aa. How many hovs are there ? 

8. A cun beat B by 5 }'ds. in 150 yds and B can beat C 
by 10 yds. in 200 yds. By how much can A beat C in 600 yds. ? 

9. Three apples are worth as much as 4 plums, 4 pears 
as much as 9 apples, 13 apricots as much as 7 pears and 7 
apples sell for 3d. I wish to buy an equal number of each of 
the four fruits and to spend an exact number of pence. Find 
the least sum I must spend. 

TO. A person has 200 shares in a railway company for 
each of which he paid Rs. 1,000 when the dividend was at the 
rate of 2 per cent. He sells them at Rs. 460 per share and 
invests the proceeds in Government 3 per cents, at 92. Find 
the change in his income. 


i. Simplify § of 


V 

l_i n f 1 

7 a 01 IT 

1 
T 

1 


3-1 of 1 


' — °f v 


of 


1_3 17 

H Z 01 


_Z_ 

of f 

6, 


1 z H •’ > 

Spiv 1 U-3 la_L3 nf _J5T 1 

S\<2 A g > 8 • sT "^T 01 at»Tv 01 r 


1 

' 1*1 


2. Find by practice, the cost of 24 cwt, 3 qt. 16 lb. 10 oz. 
at £2 0s. Sd. a cwt. 

3. Find the value of 


33 _9 7 2-5 

6-0625 0 2*42 ’ 1 09 


X (7-25 +2-75) X 


£3, 6s. Sd. 

£10, 13s. sZ 


4 .- 


_ If a snail, on the average, creeps 2 ft. 3 in. up a pole 
during -12 hours in the night and slips down 1 ft. 4 in. during 
12 hours m the day, how many hours will it take to get to 
tne top of the pole, if its height be 25 ft, ? 
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5. A man buys \v»nc at 4 s. a gallon; lie mixes it with 
water and by selling the mixture at 3s. a gallon gains 20 per 
cent, on his outlay. How much water did each gallon of the 
mixture contain ? 

6. A debt of Rs. 700 is cleared by a payment of Rs. 180 
imeash and a bill of Rs. 538 due 6 months hence. At what 
rate is the discount calculated ? 

7. For two thirds of a the distance up a ghat the rise is 1 
foot in 24 (measured along the road) and for the remaining . 
third the rise is 1 ft. in 10. The top of the ghat is 14000 feet 
above the bottom ; what is its length ? 

8. If the daily wages of 1 he labourer rise from 4?<?. to 6a. 
what percentage of the increase in the price of food and other 
necessities of life will -make his position unaltered ? 

9. A merchant sells tea to a tradesman at a profit of 60 
per cent, but the tradesman becoming a bankrupt pays onfy 2s. 
6d. in the £. How much per cent, does the merchant gain or 
lose bv the sale ? 

10. What must be the price of a K 50 Railway share which 
pa3 ? s a dividend of 2 .1 per cent, if the purchaser is to make 
4 per cent, on his outlay ? 

VI 

Divide 1028*5 bv *0000017 and by *0CC6 and multi-. 

* '4 

ply the difference of the quotients by *00025.' 

2. Find the least and the greatest numbers of six digits 
which being divided by 2*10, 275, 32o, and 400, the respective 
remainders will be 210, 245, 290 and 370. 


3. Simplify 4 „ 1 

16 i-f 

4. Find the value of 1--/V of *01236 of Rs. 5. 1 la. 8 p. and 
express the result as the decimal of one shiling' taking a rupee 
to be ‘equivalent to Is. 4-lrf. 

5. A man buys eggs at a certain price per spore and sells 
them at half that price per dozen ; what is his gain or loss per 
cent. ? 

6. A room 20 ft. by 18 ft. has a'carpet 18 ft by 16 ft. 
laid down so as to leave a margin of equal width all round. 
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Find the cost of covering this margin with doth at 4s. 3d. 3 

square yard.^^ hag 3 cIasses 0 f subscribers and each sub- 
scriber pays as^many pies as there are subscribers in his class. 
The rates of subscription in the classes are in the proportion 
81 : 64: 100. The total collections are Rs. 510, 6a. 8p. Find 
the number of subscribers in each class. 

8. When the income-tax was Id. in a £, a person had 
to pay £ 63 more than when it was 4d. in a £, although his 
income had dim inished in the meantime by £ 225. What was 
his income at first ? 

9. A crew, who can row 4 miles an hour in still water 
rows down a certain distance and up again in 1 hour 36, 
minutes. Find the distance in miles, if the velocity of the 
current be 1| miles. 

10. A man has Rs. 41000 which he invests in the 3 per 
cents, at 87 and 5 per cents, at 104. What sums must he 
invest in each stock that he may make 3| per cent, on the 
whole ? 

VII 

1. Divide Rs. 240 among 8 men, 12 women, and 16 boys 
so that each man receives Rs. 2 more than each woman and 


each woman Rs. 2 more than each boy. 

o . 31x31x34-1 


2. Reduce 


14 ylpl 

21-4-11 Xi3 s y 


3^x314-314-1 


of 1 cwt. 3qr. 


7 lb. to the decimal of 2} tons. 

3. What is the least number, which being divided by 4S, 
64, 72, 80, 120 and 140 leaves the remainders 3S, 54, 62, 70 
110 and 130 respectively ? 

4. A reduction of 5 p. c, in the price of tea enables a 
man to buy 2 lbs. of toa more for Rs. 23, 12 a. Find the 
original price per lb. 

5. If Rs. 450 amount to Rs. 540 in 4 years at simple 
interest, what sum will amount to Rs. 637, 8 a. in 5 years at 
the same rate ? 


frlied by a pipe in 6 hours and empited 
4 h °^ rs ; J^ey are attemately opened and 

Mican be emjS ““ ” thC ^ "' hCn 

50 hOT<es A at a Sn^-JA 0 horses at a 8™ of 10 per cent, and 
r~es at a gam of 20 per cent. If he had sold all of them 
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at a uniform profit of 15 per cent, he would have got Rs. 40 
less. Find the cost price of each horse. 

8. If 9 lbs. of rice costs ' as much as 4 lbs. of sugar, 14 lb. 
of sugar are worth as much as 1|- lbs. of tea and 2 lbs. of tea 
are worth 5 lbs. of coffee, find the cost of 11 lbs. 'of coffee, 
if lbs. of rice cost Q>\d. 

"9. If the manufacturer makes a profit of 20-per cent, 
the wholesale dealer a profit of 25 per cent, and the shop- 
keeper a profit of 40 p^r cent. What is the cost of the manu- 
facturer of an artical bought from a shop at I7s. 6(2. ? 

10. If 3 per cent, stock be at such a price as to give 3| 
per cent, interest, what rate of interest will it pay when the 
price of £ 100 stock has increased by £ 6 ? c 

VIII 


1, I give away to each of my 4 children 3 4 5 6 7 8 (T , ^ 

and of a basket of apple. I had only just enough to be 
able to do this without cutting an apple. How many had I ? 

2 The diffcrance between simple and compound interests 
on a certain sum of money for 2 years at 4 per cent, is Rs. 20. 
What is the sum ? v 

3. Express the difference between -3370 of I3s. and 

m 3l o of 16s. 6 d. as a fraction of 


426 of 




’147v44 

%f£I, 17Js. 


1 1 i__ 
1 


4. Simplify: — 

[(■& of -53d-[lxy of (1— §x J+ttW* (i+iii)] 

5. Find the product, of *18988 and 8 08, divide it by *0235 
and from the quotient thus obtained subtract the square of 80S 

6. What sum will amount to Rs. 15916, 9(. 5*28j5>. in 3 
years at C. I. the rate of interest being 3, 2 and' 1 p. c. for the 
1st, 2nd and 3rd years respectivly. 

7. A person pays an income-tax of Ad. in the £ during 
the first half of the year and of 3 d. in the £ during the second 
half. He finds -that owing to an increase in his income, he pays 
the same amount of tax for both the half years. If his gross 
income for the year is£ 70.0, find his net income. 

8. I bought goods at 23s. 9r/. with 4 months credit and 
sold them forthwith at 25s. 6 d. with such allowance of credit 
as made my gain per cent. Iiow long credit did I give, 
nterest being reckoned at 4% ? 
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9. In a library i of the books are literature, J mathema- 
tics, I history, J philosophy and the rest novels. What is the 
least number of novels that the library can have ? 

10. A man calculates that if he invests his whole capital in 
the 4 per cent, stock at 92, his income will be less by £21 than 
if he invests it in the 4T per cent, at par. \\ hat is the capital . 

IS 

1. Find the value of : — 

6*27 X 0-5 of -1 ) X - 75 of 21 -3 

{i of f ) X 8'36 ‘ (-6 of §)+l4 

2. .4's income is 150 per cent, more than 


How 


one of 
What 


them 
is the 


IS 10U per cent, mure uiau B’s. 
much per cent, is B’s income less than A’s. 

3. Two clocks begin to strike 8 together, 
finishes in 14 seconds and the other in 10~. 
interval between their fifth strokes ? 

4. A woman bought eggs at the rate of 8 for 5d. and 
sold them so as to gain \\d. on a dozen. What did she charge 
for each and what was her gain per cent. ? 

5. A postage stamp, measures § in. by f in. How many 
such stamps will be required to cover the walls of a room whose 
height is 10 ft, 6 in., length 15 ft. and breadth 12 ft. 2 in., 
allowing a space of 50 sq. ft. for the doors and windows ? 

8. A whole sale dealer sells to a retailer at 10 per cent, 
profit, the retailer sells to the consumer at 50 per cent, profit. 
What proportion of the price is paid by the consumer as profit ? 

7. A man borrows two equal sums of money at the same 
time at 5 per cent, and 3| per cent, respectively. He finds 
that if he repays the former sum with interest just a year be- 
fore the latter, he will have to pay in each case the same 
arao ^> viz., Rs. 736. Find the amount borrowed. 

o. person, who pays income-tax 5 d. in the £, finds 
that a rise of interest from 6 to 6h per cent, increases his net 
income by £23. 10s. What is his“ capital ? 

,, A ^ By selling 4 dozen mangoes for 13 rupee, it was found 
tmu 10 oi the outlay was gained ; what ought the retail price 

pei mangoe to have been in order to have gained 60 per cent. 

npr AW \ m y est equal sums in a 4 per cent, stock and in a 3 

cent- are at f 1 1 per cent for money; the 4 per 

1 ’ are at 90 * Wha t is the price of the 3 per cents ? ^ 
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1. Simplify : — 


43_ljl 

M. 1 ^2 


1 * 
1 TT 


S-16-3-7-1 01 16+3*1 


0-07+t ^' 

0*5* ~ 


?h- of. 


1 


i5Tt 


« *o • v v " w l^+0'2225 

and reduce £ 3, 15s. 4d. to the decimal of Rs. 100. (£=Rs. 15. 

2. What are the times between 3 and 4 when the hands 
of a watch are equidistant from Fig. Ill on its dial ? 

3. In the centre of a foom 21 ft. square, there is a square 
carpet, the rest of the floor is covered with oil-cloth. The 
carpet and oil-cloth cost respectively Rs. 8, 4 a. and Rs. 4, 4a. 
per sq. yd. and the total cost of both is Rs. 352, 4<7. ; find the 
width of the oil-cloth broder. 


4. If Rs. 31250 put out at compound interest amount in 
3 years to Rs. 43904, what is the rate per cent. ? 

5. A and B start at the same time from * two places 3£ 
miles apart and walk towards each other. The lengths of 
their steps are as 15:14, but while A takes 10 steps B takes 
11. Find who will reach the midway first and how many 
} r ards off the other will then b6? 

6. In a half-mile race, A gives B 10 yards, start and wins 
by 10| sec., but if A gives B 15 sec. start B wins by 22 yds. 
Find the time each takes to run the half-mile. 

7. There are 3 pendulums. The first makes 35 beats in 
36 sec. the second 36 beats in 37 sec:, and the third 37 beats 
in 38 sec. Supposing they begin together, find how many times 
they will beat simultaneously in 24 hours. 

8. The average of 25 returns is’ 43. The first 9 average 
52, the next 12 average 37. Find the average of the last 4. 

9. A person buys two kinds of tea at 5s. a lb and 6s. a lb' 
respectively. He mixes them and gains 17 per cent, by selling 
the mixture at 6s 6 d. a lb. In what ratio does he mix them ? 

10. A person invests a certain sum in the 8 per cents, 
when they are at 96|- ; had he waited till they had fallen to 961 
he would have got £16 more of stock. How much money did he 
invest, brokerage i per cent, being charged in both transaction- 



UNIVERSITY EXAMINATION PAPERS 

PUNJAB UNIVERSITY 
1942 

1. (a) Simplify and express the result as a decimal : — 

13 (jfg — ff ) — 21 (g- 4) 

13 (|+J)'T5('2 

(b) The G. C. M. of two numbers is 11, and their L.C.M. 
is 693. If one of the numbers is 77, find the other. 

2. Find by practice the cost of 35 bags of rice each con- 
taining 2 mds. 15 sr. S ch. at Rs. 7, 8a. per maund. 

3. Find the difference of simple and compound interests 
on Rs. 250 at 6% for 2| years. 

4. A man sells out £ 1, 600 three per cent, stock at 105 
and invests the proceeds in -a 4% stock at 120 ; find the change 
in his income. 

5. The cost of matting a floor of a room 16 ft. broad 
15 ft. high at Is. 3d. per square yard is £2, 13s. Ad. What will 
be the cost of papering the walls at one penny per square foot, 
allowing for 8 doors each 4 ft. by 7| ft. ? 

6. What day of the week will the 1st of March 1914 be ? 

7. A man’s net income after paying income-tax at the 
rate of 8 pies in the rupee is Rs. 950, 10*. S/>. What will be 
his net income when the tax is reduced by 2 pies in the rupee ? 

8. Divide Rs. 5 ; 625. among A, B, C, so that A may 
receive \ as much as B and C together and B ;} of what A and 
C together receive. 
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1943 

(1. (a) Express Od. as a decimal of £R). 

( b ) Simplify the following giving the answer c ,rrecl to 
two places of decimals : — 

(7‘95) 2 — (3*45) 2 w 3'2i2 
S-36 X 95-4 

2. Find by practice the cost of 24 tons, 18 cwt., 3 qr. of 
cotton at Rs. 17, 5a. Aft. per ton. 

3. A cube of metal, each edge of which measures |th of 
an inch, weighs '620 lb. What is the length of each edge of a 
cube of the same metal which weighs 40 lb. ? 

4. A milk seller purchases milk at the rate of 4a. per 
seer and adds one-fourth of water to it. Find what per cent, 
profit he makes by selling the mixture at 5a. per seer. 

5. The banker's discount on Rs. 450 at 4% per annum is 
the same as the true discount on Rs. 459 for the same time and 
at the same rate. Find the time. 

6. A can do a piece of work in 6 days, B in Bodays, and 
C in 12 days. All begin together ; but A leaves the work 
after 2 days and B leaves 3 days before the work is finished. 
How long did the work last ? 

7. The inside circumference of a circular running track is 
440 yds. long and the track is every where 10 yards wide. Find, 
the cost of levelling the track at the rate of 7 pies per sq. yds. 

8. When the total income of a person exceeds Rs. 2000 
the rates of income-tax and surcharge per rupee are as follws 

Income-tax Surcharge 

1. On first Rs. 1500 nil nil 

2. On next Rs. 3500 9 pies 6 pies 

3. On next Rs. 5000 15 pies ' 9 pies 

Find the total income-tax including surcharge for an in- 
come of Rs. 7200. 

1944 

1. ( a ) Find the greatest number that will divide 398, 436 

and 542 leaving the numbers 7, 1 1 and 15 respectively. 

o 

HS+ 1=3- 

{ b) Simplify i_ fof / ATT) 

' X “ ' -V- r 



526 


arithmetic made easy 


2 Find by practice the cost of 25 bag's of wheat at 
Ks II 8a. per maund, each bag containing 2 md. 18 sr. 12 ch. 

3 ’ A man spent Rs. 1250 in making a certain number 
of tables which he sold at Rs. 6, 4a. each thus making a 
profit of 1 21%. Find how many tables he made. 

4. Find the amount of stock obtained by investing 
Rs. 1,097, 4«. in the 3|°/ 0 . War Loan at 104|%. Find also 
the annual .income yielded by the stock. 

5. The length of a hall is three times the breadth. 
The cost of white washing the ceiling at 5%d. per square 
yard is £4, \2s.l%d. and the cost of papering the walls at Is. 9 d. 
per square yard is £35. Find the height of the hall. 

6. Find the compound interest on Rs. 2,250 for three 
years at 3°/ 0 per annum, correct to the nearest pie. 

7. The average salary per head of the entire staff of an 
office, including the officer and the clerks, is Rs. 60- The 
average salary per head of the officers is Rs. 400 and that of 
the clerks Rs. 56. Given that the number of officers is twelve, 
find the number of clerks in the office. 

8. What must be the depth of a tank whose base is a 
square on a side of 1 yd., if it holds as much water as a second 
tank whose dimensions are 4 ft. 6 in. by 2ft. 3 in., by 1 ft. 4 in. 

9. What day of the week was on the 8th of March, 
1942 ? 

1945 

1. (a) Multiply 3164 by 1575 in two lines. 

(b) Find the greatest number of four digits which 
when divided by 12, 18, 28, and 35 leaves in each case 
a remainder 5. 


2s Simplify 


fof | ~3 X | of |+3 of 
“ 4 -2xf of" 


OI 


ST ; 


■rfg 


.-a 3 ; Fi f nd'by practice the cost of 33 miles 5 furlongs and 
1/0 yds. of wire at Rs. 34, 6a. per mile. 

4 ‘ T + he P rice °t s ?f ar ha Y in g ri sen 60%, how much per 
. must a house-holder reduce his consumption of sugar 
so as not to increase his expenditure ? ° 

5. A person sells two horses for Rs. 30S each On 

e g . ams . 12 % an <i ^ the other he loses' 12%. Find his 
total gam or loss. ‘ 0 u 111 
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6. A began business with £ 4500 and was joind 
afterwards by B with £ 5400. When did B joinj if the 
profits at the end of the year were divided injcjthe ratio of 
2 : 1 ? 

7. A can do apiece of work in 40 days. He works at 
‘it for 5 days and then B finishs it in 21 days. In what time 
can A and B together do it ? 


8. The compound interest on a certain sum of 
money for 2 years at 5% is Rs. 32S. What is the simple 
^nterest ? 


Or, 

A person invests Rs. 5528, 4a. in the 4 per cents, at 1023., 
He afterwards sells out at 105 and re-invests in the 5 per cents, 
at li(5. Find the change in income. 

9. Find the cost of plastering the inside of a well 
21 ft. 4 in. deep with 7 ft.104 in. diameter at Re. 1. 6a. 6p. 
per sq. yd. 

10. Germany invaded Poland on- September 1, 1939. 
What day of the week was it ? 

1946 


1 . 


[a) Simplify 


2+2x2. of 4 
242 x 2 ' 4+4 of 4 


{b} Expess 3 annas as a decimal of Rs, 2. 

2. (a) Find by practice the value of 563 m ds. of sugar 
at Rs. 31, 6«. 8 p. per maund. 

(6) By selling oranges at :32 for a rupee a man loses 
40%. How many for a rupee should he sell in order to "ain 
20% ? . ° 

3. (a) True discount on a bill for Rs.540 is Rs. 90. Find 
Banker’s Discount and also Banker's gain. 


(6) Divide Rs. 525 among A, B and C so that B's 
share may be two third of C's share, and A may get half as 
much as B and C togethar. 



528 


ARITHMETIC MADE EASY 

4 (a) If R^. 450 amount to Rs. 504 in 3 years at simple 

interest, what will Rs. 850 amount to in 2 years and 6 
months/ the rate being the same in both the cases. 

(b) The cost of cultivating a square field at the rate 
of Re. 3, 8a. per 100 sq. yd. is Rs. 1,350. Find the cost of 
putting a fence round it at the rate of 6 annas per yard. 

5. («) How much of 6% stock at 125 must be pur- 
chased to secure an annual income of Rs. 1,440 ? What 
would be the change in income if later on this stock is, 
transferred to 5 per cent, at 120 ? 

( b ) The average weight of a class of 41 boys is 1 
maund 2 seers, 3\ chhataks, but when a new boy joins the 
class the average increases by chhataks. Find the weight 
of the new boy. 

6. (a) The vertical height of a conical tent is 14 ft. 

and the diameter of its base is 6 yards. How many persons 
can it accomodate if each person is to be allowed 10S cubic 
feet of space ? 

(b) 'A train moving at a speed of 20 miles per hour 
takes 5 seconds to pass a man walking at the rate of 4 miles 
per hour in the same direction. Find the length of the train. 


tm 

1. { a ) Find the difference between 13 of 4s. Id. and 
? r of 5f of 2s, Id. 

(b) A man spends \ of his salary to meet pocket expenses 
and | of the remainder to meet other expenses. If his monthly 
saving amounts to Rs. 12-8-0, find his monthly salary. 

2. (a) I lost .10% by selling a watch for Rs. 56-8-0- 
Whati percentage ^ 1 ^ ° r l0Se by sellin S lt for 


(b) In a joint business the capitals of A, B and - C were 
Rs. oOO Rs. 3,000 and Rs. 2,250. A withdrew half of his 
?” m0Ilths ' Ifthere was a total pi oil t of 
c-ach get?° mne months more i -how much should 
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3. 0) When the income-tax is 3d, in the £, a person’s 
net income is £ 2,370. What will it be when income-tax 
is raised to Id. 

(b) I borrowed a ccrsain sum of money for two years 
at G°) 0 p a. S.I. and lent it out immediately for the same time 
and at the same rate of C.I. gaining thereby Rs. 10-2 -q. 
What sum did I borrow ? 

4. (a) The area of the four walls of a room is 660 
sq. ft. and the length is twice the breadth, the height being 
1 1 ft. Find the area of the ceiling. 

(b) Find, b}^ practice, the price of 63 bales of cotton at 
Rs. 1S-S 0 per maund, if each bale Contains 8 maunds 26 seers 
and 4 chattaks. 

5. (a) A bill for Rs. 1,700, drawn on January 30, 1946, for 
six months, is discounted on March 9, 1946 at 5°/ 0 . What does 
the banker gain by the difference between true and comm- 
ercial discount ? 

(6) How many planks 17 ft. long, 8 in. broad, and 3b in. 
deep can be stored in a place 51 yds. long by 6 yds. broad and 
14 ft. deep. 

6. (a) What day of the week was March 4, 1894 ? 

(b) Which is the better investment : 4% consols at 120 
or 41% Railway Stock at 122 ? 

What equal sums must be invested in the two stocks to 
get a total annual Income of Rs. 2,570 ? 

1948. 


1 . 


{a) Simplify : ~ 
1 


3 

-+F 

1 

1 

2 

3 

i 

1 

3 ~ 

■ + r 

1 

1 ■ 


1 

3 ' 


2 ~~ + 3 ' 


1 

2 


1 


. 12 ; 1 
- I 3 ° f 2 


2 3 


{b) Which is greater, or --if and by how much ? 

400 v 7 J 



sjgg arithmetic made easy 

2 (a) Find by practice the cost of 31 bags of sugar when 
two bags contain 5 mds. 25 seers 10 chks. at the rate .of 
R<=. 5-10— 8 per maund. . 

(b) Define the G. C. M. and L. C. M. of fractions, and 
state clearly how to find them. Find the G. C, M. and 
L. C. M. of 


40 

rrcr. 


60 55 


3. (a) A , B, C are partners in a business. Their shares 
are in the proportion of : J- : ■}. A withdraws half his 
capital at the end of 15 months, and after 15 months more a 
profit of Rs. 4340 is divided. Find the share of each. 

(b) A sum of money put at compound interest amounts 
in two years to £ 3380 and in three years to £ 3515. 4s. Find 
the sum and the rate per cent. 

4. (a) Apples are bought at the rate of 20 for a rupee 
3nd sold at the rate of 5 for 4\ annas. Find the gain or loss 
per cent. 

(b) A can mow a field in 80 days. He works at it for 10 
days and then B finishes the mowing in 42 days more. In 
how many days could A and B finish the mowing by working 
together from the start. 

5. (a) If incomes below Rs. 2500 are subject to an in- 
come tax of 8 pies in the rupee and those above Rs. 2500 
to an income tax of 12 pies in the rupee, find who is poorer, 
and by how much: a man with an annual income of Rs. 2550 
or a man with an annual income of Rs. 2499. 


(6) What do you understand by Banker’s discount ? A 
bill for Rs, 14600 drawn on 27th November 1947 at seven 
months was discounted on 1st Feb. 1948 at 5%. How much 
did the banker give for the bill. (Take 365 days=l year) 

6. (a) An open box whose external length is 5 ft. 3 in., 
breadth 4 ft. 4 in. and height 2 ft. 4 in. is made of wood one 
inch thick. Find the cost of painting its inside at Rs. 1-11-0 
per sq. yd. 

(5) Which is the better investment : 31°/ stork at ton 

inSf t 0 0 Ck t a V 35 ? inve " SSSft. JdS 

m the two stocks so that the income from the better stock 
may be greater than that from the other by Rs 5 ? 
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5 (a) A man has Rs. 400 in the post office on January 

1. Ho deposits Rs. 100 on the first of every subsequent month 
exrent on August l.when he withdraws Rs. oOO. What will 
I,' .'his final balance at the end of the year, if he stops deposits 
after the withdrawal ? Post office pays 3°/ 0 p. a. simple inter- 
est added to the principal at the end of June and December. 


Uj) a weekly offers a prize of 5000 down or Rs 2000 
down plus two instalments of Rs. 1800 each pa)?able at 
intervals of six months. If the market interest be 10% p. a, 
and interest be payable every six months, by how much is the 
one offer better than the other ? 


6. (a) The true discount on a certain bill is five sixth of 

the trade discount and the rate is 4%. Find the time ? 

(b) A man sells £ 6000 of 3|% stock and buys 3% stock at 
75, thereby increasing his annual income by £ 18. At what 
price did he sell his 3| % stock ? 

1941 


1. (u) I have travelled between 770 and 790 miles ; had 
1 travelled 5 miles less, I could have completed my journey in 
a train which goes at the rate of 30 miles an hour, or in a 
carriage which goes at the rate of 12 miles an hour, or on foot, 
at the rate of 5 miles an hour, in an exact number of Hours in 
every case. Find the distance I have travelled. 


(b) Find a vulgar fraction equal to \% and having the 
denominator 170 more than the numerator. 

2. (a) A foot-rule, by which the sides of a rectangle are 
measured, is too short by -04 of an inch. Find by what decimal 
of the calculated area the true area will be less than the 
calculated area.g 


(b) A school of hoys and girls consists of 453 children 
.^Presenting the boys is -52 of the number repre. 
sentmg the girls. How many boys are there ? F 

3. (a) How long will two examiners, working S honw 
take to examine a number of answer-books if fmu 
exammars, working 5 hours a day, can do it in 8 days ? * * 
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A 

~x 


(b) The mean temprature of a place on Sunday, Monday 
and Tuesday was 69° and on Monday, Tuesday and Wednesday 
it was 72°. What was the temperature on Sunday if it was 
74° on Wednesday ? 

.2 (a) A person bought 15 mds. of wheat at Rs. 5 a md. 

and mixed 5 mds. of barley with it. By selling the mixture at 
Rs. 5 per md. he gains 6|%. Find the cost of barley per md. 

(b) The subscription to W r ar Fund from students of a 
certain school amounts to Rs. 1,728, and each student sub- 
scribes as many pies as there are students in the school. Find 
the number of students— in" the school and their individual 
subscription. 

3. (a) Find the cost of carpeting a room 33 ft. 4 in. long 
and 12 ft. 6 in. wide with carpet 18 in. at Aa. 6 p. per yard. 

(b) It is required to raise a Territorial Force battalion of 
1,008 men. What is the least number of men that must present 
themselves for enrolment if 20% are rejected on offering, 16% 
of the remainder after a strict medical examination. 

4. (b) A tradesman marks his goods 15°/ r above what 
they cost him. If he allows 5% discount, what is his gain per 
cent.? 

[b) A gives B a bill for Rs. 10,-351, 8a. due 8 months hence 
in exchange of a bill for Rs. 10,759 due 16 months hence. If the 
rate of interest is 4 \7 C per annum determine which of the 
parties is the gainer and by how much.? 

• '5. (a) A man invests Rs. 10,240 in a company paying 

-5°/ 0 per annum when its Rs. 100 share can be bought for 
. 160. Find (?) his annual dividend, («) his percentage on 

his investment. 

(b) Rs. 11,000 of 2| % consols are sold at 108| and The 
proceeds are invested in the 3 °/ 0 at 96|. Find (») how much 
of the second stock is bought, (u) the change in income, 
(brokerage |% in each case). 

t ^ can do § of a work in 12 days and B can do 9 

v rw 18 4 ? a W- In how many days will they do the whole 
v.urk together ? 
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(b) A and B run a 4 mile race; and when A lias run 21 
miles, B has run 2$ miles. In what ratio must B increase his 
speed from the point, in order to win by 300 yards ? 

7. (a) If the compound interest on a certain sum for 

2 years at 3 % be £57, 1 s. lOi^., what would be the simple 
interest ? 

(b) A market woman sells 1 ,000 oranges, some at a gain 
of 25 °/ 0 , and the rest at a gain of 15%, and thereby gains 18% 
on the whole. How many of each sort does she sell ? 

1943. 

1. (n) Find the difference between the local values of 

3 in 437355. 

(b) Find the value of of Rs. -jj . 

(e) Evaluate A- 4* + correct to three places 

3 o“ or 

of decimals. 

2. (rt) Find the least number of square marble slabs 
required to pave the floor 276 ft. long and 204 ft. wide. 

{b) A batsman has a outain average of runs for 16 
innings. In the 17th inning he makes a score of 85 runs, 
thereby increasing his average by 3 inns. What is his average 
after the 17th inning ? 

3. (a) A room is 36 ft. long and the cost of paving it is 
Rs. 78. If the breadth of the room were diminished by 7 ft. 

■the cost would be Rs. 57. Find the breadth of the room. \ ‘ 

(b) A garrison of 1,200 men is provisioned for 50 clays 
allowing 10 oz. per man per day. If it is reinforced by 300 
men, to what extent must ihe daily allowance be reduced that 
the provision may last the increased number of men for 
60 daj-s ? 

4. (a) A comnvssion agent allows 25% discount on his 
advertised prices, and then makes a profit of 20% on his 
outlay. What is the advertised price of a machine on which 
lie gains Rs. 3 ? 
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( J) The true discount on a sum of money, due 6 months 
hence, is £400, and the banker's discount on the same sum 
for the same time and at the same' rate is £104. Find the 
sum and the rate per cent. 

5. (a) A bill for £ 505 drawn on 7th of March at 4. 
months is discounted on the 28th of April at 5%. How much 
does the holder of the bill receive ? 

(b) A train whose length is 176 ft. moving at the. rate 
of 45 miles an hour. How long will it take to pass a telegraph 
post ? 

1944 

4. What annual payment will discharge a debt of Rs, 225 ^ 
due in 4 3'ears, the rate of interest being 5 p. c. per annum. 

2. The population of a town is 32,000 and its annual 
increase is 50 per thousand. What will be the number of its 
inhabitants after three years. 

3. (a) The lengtn of a courtyard is 1-| times its breadth. 
The cost of cementing it at 5 annas per square yard is 
Rs. 1,470. Find the cost of fencing it at Rs. 4 /-per yard. 

(b) How deep will a p’ece of ground. 13| ft. long, 6 ft. 

, 3 in. broad, have to be excavated in order to build a wall 
>16 ft. by 2-1- ft. by 8 ft. with a window 5 ft. by 4 ft, ? 

4. [a) A certain number of men can do a piece of work 
in 28 days. If there were 10 men more it could be finished 
in 8 days less. How many men are there ? 

{b) In a mile race A can beat B by 40 yards, and B can 
• , beat C also by 40 yards. By how many j^ards can A beat C ? 

5. <a) A shopkeeper marks his goods 20% above the 
'ost but allows 8% discount for cash. What per cent, profit 

r 'oes he really make? 

1 (b) The diner ence between the interest and discount 

\ * n a sum of money for 2 years at 5 °/ 0 is Rs. 50. Find the sum-. 


ANSWERS 
EXERCISE I. 

1. Three thousand fotn hundred and sixty. 

2. Fifteen thousand and seven tv. 

» 

3. Two hundred thousand nine hundred and three. 

4. Ten million five thousand and eight. 

5. Five hundred and six million seven hundred and 

twenty thousand eight hundred and ninety one, 

6. Four hundred and seven million eighty thousand 
two hundred and ninety- three. 

7. 300300. S. 3005006. 9. 406007005. 

10. 400000000021. 11. 6000200027000500009. 

12. 4000, 7000, 10, 2. 

13. 1000000, 200000, 10000, 3000, 400, 50, 6. 

14. 4000000, 400000, 40000, 6000, 600, 7. 

15. 30000000000, 7000000000, 900000000, 60000000, 10000, 

2000, 400, 50, 6. 

16. XXXVII ; LXV'II ; LXXIX ; LXXXIV ; XCIX. 

17. CVII ; CCLXXX1X ; DC(TI ; DCCCLXVIJI. 


IS. 


19. 

22 . 

25. 

27. 

29. 

32. 


1 . 

5 . 

9 . 

13 . 

17 . 

21 . 

25. 

29. 


MCMXX ; MM LX A' j'IVDCUX Or 


MMMMDCL1X ; V HOC. 

CCXVTII ; MX I. 20. 661032. 21. 1863. 

1SS0. 23. 1766. 24. 2002610. 

560227. 26. 99999 ; 10000. 

98520 ; 20589. 28. 548, 584, 485, 458, S54, 845. 

5000 instead of 5. 30. 79993. 31. 899992. 

9543210; 1023459. 

EXERCISE 2. 


136. 

2. 

187. 

3. 

226. 

4, 

283. 

3165. 

6. 

1285. 

7. 

2815. 

8. 

2490. 

17496. 

10. 

30152. 

11. 

310074. 

12. 

1231393. 

1793031. 

14. 

163S783. 

15. 

I 933161. 

16. 

11030576. 

90272260. 

18. 

5194290. 

19. 

144182. 

20. 

10983542 

1200. 

22. 

1935 A.D. 

23. 

1212 

21. 

271. 

3S6. 

28. 

1070. 

27. 

9377550. 

28. 

9706702. 

Rs. 1188. 

30. 

3001. 
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EXERCISE 3. 


i. 

7221. 

2. 

5432. 

3. 

4311. 

4. 6424. 

5. 

36236. 

6. 

13657. 

7. 

19172. 

8. 2647." 

9. 

11967. 

10. 

211402. 

11. 

22639. 

12. 400152. 

13. 

75759. 

14. 

80002. 

15. 

180104. 

16. 604534. 

17. 

1075. 

18. 

461 

19. 

8798. 

20. 379. 

21. 

5132 

22. 

35256 

23. 

83256 

24. 19516 


3762 


29475 


92639 

9237 


8894. 


64731 


175895. 

28753. 

25. 

7895 

26. 

2835 

27. 

25329 

28 10000 


3327 


1396 


9098 

9935 


4568. 


1439. 


16231. 

65. 

29. 

982615. 

30. 

783461. 

31. 

Rs. 598. 

32 293440. 

33. 

8608717. 

34. 

470. 

35. 

Rs. 29S. 

33. 1875 A.D. 

37. 

57 vrs. 

33. 

863009S. 

39. 

Rs. 449 loss. 

40. 

1936 A. D. ; 61 

vrs. 

41. 

454S It. 

42. Rs. 46. 

43. 

5538. 

44. 

Rs. 91790. 


- 





EXERCISE 

4. 


1. 

6244. 

2. 

44824. 

3. 

63624. 

4. 65299. 

5. 

99246. 

6. 

134580. 

7. 

100380. 

8. 151725. 

9. 

221670. 

10. 

56050. 

11. 

126500. 

12. 732100. 

13. 

3164500, 

14. 

53610000. 

15. 

17220S000 



EXERCISE 5 


1 . 

879080. 2. 

607G6S. 3. 10C0467. 

4. 6477056. 

5. 

7530640. 6. 

2895420. 7. 1S720. 

8. 50400. 

9. 

78204 10. 

39375 11. 51072. 

12. 160875. . 

13. 

16387150. 14 

879663400. 

15. 1512000000. 

16 

2331000000. 


17. 1250475045. 

18. 

7340483975. 


19. 7956117875. 

20. 

80407 124282r 

21. 2025, 5041, 14641. 15625. 65536. 

22. 

1331, 9261, 15625,46656. 64900. 

23. 179. 

24 

121. 

25. 251. 

26. 71 SOS. 

27. 

2170671. 

28 Rs 88592. 

29. 6095604. 

30. 

Rs. 33114. 

31. 3744 gallons. 

82. 130S00. 

33. 

924 miles. 

34. 83328000 miles. 
EXERCISE 6. 

1 . 

4693. 2 

2024. 3. 5621. 

4. 536. 

5. 

Q=203, R=32 

6. 0 = 856, R 

= 1. 

7. 

Q -343, R — 25 

5- 8. Q = 1250, 

R=25. 



AK^lYin- 


Q=74S, 

9 = 22 . 

Qr= 5653569, 
p =56535, 

p= 8930002, 

6=89300, 

9 =483009, 
P= 4*330, 
p« 10858, 

0 =220153, 
0=26810, 
163. 


R=414. 

K = 5858, 
K = 8 ; 

K .-693 ; 

K 2 ; 

?.» „»•>*-> • 

*\ •*-■ «<«< ^ 

k=87 : 

K -9S7 . 

K. -5 

Kr 112 

K ~.198 
23. 187, 


p=-=5 17, K 1081. 

(1.-85. k 3784. 

O. 565356. R 88. 

( ) r. 5688. 1< -- '5898. 

n S930 : ‘0. K - - 28. 
n ,-:8430. R = 22. 

( 6 , 48380. R 987. 
n, 483. R=-987. 

t) ,16869. K = 20,3. 
Vh 28714, k ~ 41. 
()-“ 57960, R 76. 
O- 137. 


98/. 

263. 

41. 

76. 


2. 11. 

EXERCISE 7. 

3. 5. 4. 

100. 

5. 

18. 

7. o. 

8 3. 9. 

664. 

10. 

10. 

12. 53. 

13. 49. 14, 

638. 

15. 

16. 


EXERCISE 8. 





5963400, 59634000. 
42544 502. 4 25062502. 


2. 228S720, 8318640. 

4. 1319455. 


5. 

3958425 

G. 

9238450. 

7. 1 326328,5. 

8. 

37376925. 

9. 

45196875. 

10. 27419625. 

11. 

174739375. 

12. 

224616875' 

13. 56S20S93. 

14. 

378622998. 

15. 

4529556999. 

16. 3783121650. 

17. 

6297585. 

18. 

959395162 

19. 1633771934. 

20. 

4699309950. 

21. 

3503991036. 

22. 4813348118, 

23. 

26404176. 

24. 

269267592. 

25. 236194245. 

26. 

376518496. 

27. 

1780316480. 

28. 4193515920, 

29. 

10253997414. 

30. 

3138806016. 

31. 5978568525 

32. 

" 12131251596. 

33. 

1737693904. 

34. 1843953980, 

35. 

92154273576. 


30. 601857811032. 


8211942220350. 

101645725658288. 


38. 28046185413248. 
40. 633.803630 161104, 
EXERCISE 9. 


1 . 

5=30791, 

R=l. 

2. 

p=179126. 

R=4. 

3. 

Q =383755, 

R=23. 

4. 

9=87825, 

R .* = 1 4 

5. 

Q =592906, 

R=6. 

6 . 

9 = 592423, 

19-9, 

7. 

Q =62733, 

R=28. 

8. 

0 = 180647. 

K r 25, 

9. 

Q=! 108894, 

R =26. 

10. 

9=491318. 

R - 12. 

11 . 

Q=4552022, 

R=1 13. 

12. 

9 = 3114855, 

k -6. 
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13. 

0 = 

: 7517193, R=27. 

14. 

p = 23 70724, 

R=66, 

15. 

0 = 

= 15416003, R = 161. 

16. 

0 = 10212209, 

R=686. 

17. 

VC 

n= 

: 5706476, R=3S2. 

18. 

§=518229 1, 

R==697. 

19. 

V/ 

Q= 

78580930, R=765. 

20. 

6=319112473, 

R=4527. 



EXERCISE 10. 


1. 

2. 

2. 78. 3 

28. 

4. 11 5. 

255. 

6. 

490. 

7. 417. 8. 

364 

9. 563. 10. 

118. 

11. 

5 

12 34. 13. 

104. 

14. 40. 15. 

15. 

16. 

1808. 17. 230. 





EXERCISE 11. 


1. 

112. 

2. 

96. 

3. 

81. 

4. 

11. 

5. 

7. 

6. 

239. 

7. 

99905. 

8. 

999S10. 

9. 

100008. 10. 

10400. 

11. 

22188. 

12. 

26560. 

13. 

2655. 

14. 

119. 

15. 

123934, 

229, 45. 

16. 

359348, 1119, 

149. 

17. 

526, 328. 

18. 

S26. 721. 

19. 

54 1. 

20. 

1626. 

21. 

4, 0, 3. 

22. 

1, 5, 4. 

23. 

6. 

24. 

356393. 

25. 

5177. 

26. 

3440. 


27. Multipliers are (a) 556, 543 


28. 

1911036, 8972. 

29. 

494424, 324. 

30. 

A 10 ; B 22 ; C 15. 

31. 

Rs. 55. 75, 95. 

32. 

Rs. 42, 31. 25. 

33. 

Rs. 35, 28, 23. 

34. 

Rs. 740. 35. Rs. 60. 

36. 

Rs. 50. 

37. 

Rs. 2500, 2100, 1800. 

33. 

R'. 1244, 1460, 

39. 

2220. 

40. 

52 yrs. 

41. 

A Rs. 400. B Rs. 6t)0. 

, and C Rs. 800. 

42. 

A Rs. 820. B Rs. 1804, 

C Rs. 2624. 

43. 

Rs. 320- . 

44, 

25. 

45. 

Rs. 22500. 

46. 

7222 and 8456. 

47. 

(0 119, («) 2268. 

48. 

1062. 49. 

50. 

5367. 

51. 

Gain Rs. 3. 

52. 

C is 23 years younger th i n 

D. 

53. 

Rs. 3395, 3250, 3120, 

3000. 


54. 

Rs. 8240. 

55. 

After 9 hours. 


1796. 


8354. 


1 . 

5. 

S. 

13. 

17 . 


247. 

767. 

6801. 

2022. 

1845*. 


2. 340. 
6. 890. 
10. 5536. 
14. 2035. 
18. 2687. 


EXERCISE 12. 


3. 598. 
7. 4096. 
11. 5061. 
15. 3301. 
19. 429. 


4. 

8 . 

12 . 

16. 

20 . 


569. 

4497. 

5446. 

1835. 

975. 


21 . 
25. 
29. 
33. 
37. 
41. 
45. 
49. 
53. 
57. 
61. 
63. 
65. 
67. 
69. 
71. 
73. 
75. 
77. 


638. 

6666. 

7618. 


846. 

9500* 

] 676. 
443135. 
8968825. 
51163. 


22 . 

26. 

30. 

34. 

38. 

42. 

46. 

50. 

54. 

58. 


ANSWKKS 

916. 

28919. 
830/6. 

55002. 

95). 

8223. 

3047. 
281)720. 
2227586. 


4725 1 


79. 

81. 

83. 

85. 

87. 

88 . 

89. 

90. 

91. 
93. 
95. 

97. 

98. 

99. 
100 . 
101 . 
102 . 

103. 

104. 

105. 

108 . 

107. 

108. 


Rs. 150, I Aa. Ah. 

Rs. 71, 1 2a. 1 1 j K 
Rs. 1995, 4,7 A h 
•Rs. 5992, 18 ( 7 , 6 /j. 

Rs. 5614, Me;. 

£ 897, 6s Ad. 

£ 3723, 6.7. Ad 
C 1295, 15.7. 37. 

£129. 47. 3r/. 

£ 8916, 15.7. 

£ M38, 10.7. 

i'l'i n-ds. 1 ! sr. 3 chk 
/%i/ mds. M sr. 5 < ),) c 
971 njds. 10. sr. 10 d,j. 


23. 

27. 

31. 

r 

OJ, 

39. 

43, 

47. 

51. 

55. 

59. 
62. 
64. 

60. 
68 . 
70. 
72. 
74. 
76. 
78, 
SO. 
82, 
84. 
86 . 


1 189, 
5155. 
28937. 
5731 1. 
1815. 

1401 . 
8167. 

1 8S, s 530. 

1 7437. 
79798. 

R-, 1 22, i: 


54! 


24. 

28. 

*J r > 

i)w, 

36. 

40. 

44. 

48 

52. 

56. 

60. 


746. 

10959. 

30879 

50492. 

2107. 

1145. 

784 

4 105655 
51394. 
5081 |. 


<0 /h. 

K’s 197<), 9,j, ,s\ 

K's. 25 is 9.7. 5 4 
4973, la. \(h. 

R‘*. 1718 J2 rf ://. 

£ 1459, 3.7, 87, * 

£ 5466, 15.7. R/. 

£ 87(>5 | 12.7. 107. 

£ 8773, 1 6.7. 

£ 402. 

£ 152. 6c. 

5 -17 ni(k 18 chk. 

' s:is 23 sr . is dik 


1 loin. 


">ds. sr. n chk. , „„ n 
sb mds 36 sr. ! chk. 8 mnsh.-is. 

1--I nids. 19 sr. 7 dik n k.i-, 7 .... 1 

10449 tons 3 cvvi. 3 qr " 90 ' "J‘ s ,fIS - 

«19 tons 10 cvvi. 14 ?|, 94 ons 2 «vt. to lb. 

937 tons 10 cvvt. 3qr. HU, 90 2099 "" S C ' vt ’ 1 < I r - 24 lb. 

44663 WC t S ? 1'^ S h °«rs 42 'min ° C ' Vt ' 1 1 r - 8 lb. 

44663 weeks 3 days 16 hn ur* 7 • 

i3 8 5 8 f 6 mi, r ’."oVj I' n ta. min - 51 sec - 

« f ijsrisjs-ss-5 tt 

W4 miles: 369 Xi 2 1 ^ 5,n - 
39 i r£h t !SJ ? e S 4 8 min. 
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1 ac. 1222 sq. yds. 4 sq. ft.- 9 sq. in. 

1 ac. 2876 sq. yds. 63 sq. in. 

1 ac. 1161 sq. yds. 3 sq. ft. 49 sq. in. 

13 ac. 4209 sq. yds. 5 sq ft. 97 sq. in. 
EXERCISE 13. 


1 . 

Rs. 123, 10a. 10p. 

2. 

Rs. 153, 12a. 4 p. 

3. 

Rs. 122, 12a. 

4. 

Rs. 913, 8a. 5p. 

5. 

Rs. 449, 12a. lOp. 

6. 

Rs. 1183, 13a. 5p. 

7. 

£ 7844, 3s. 8d. 

8. 

£ 10993, 18s. 8 d. 

S. 

£ 3163, 8s. 6d. 

10. 

£ 9655, 9s. 2d. 

11. 

£ 2600, Is. 6d. 

12. 

. £ 2284, IS s. 9d. 

13. 

9188 mds. 26 sr. 5 ch. 

14. 

8470 mds. 18 sr. 14 ch. 

15. 

5873 mds. 5 ch. 

16. 

2055 yds. 1 it. 9 in. 

17. 

627 yds 1 ft. 

18. 

951 yds. 1 ft. 7 in. 

19. 

147 tolas 11 mashas 7 ratis. 

i 

20.' 

362 tolas 2 mashas 2 ratis. 


21. 

265 tolas 8 mashas 3 ratis. 


22. 

171 miles 3 fur. 18 p. 

23. 

379 miles 7 fur. 21 p. 

24. 

479 miles 7 fur. 34 p. 

25. 

99 hrs. 44 min. 51 sec. 

26. 

190 hrs. 36 min 38 sec. 

27. 

276 hrs. 26 min. 42 sec 

28. 

263 sq. yds. 3 sq. ft. 53 

sq. in. 


29. 

493 sq. yds. 3 sq. ft. 74 

sq. in 

. 

30. 

516 sq. yds. 7 sq. ft. 120 

» sq. in. 

31. 

216 ac. 3 rood 6 sq. p. 

32. 

424 ac. 2 rood 30 sq. p. 

33. 

339 ac. 2 rood 7 sq. p. 

34. 

56 wks. 5 days 9 hrs. 

35. 

52 weeks 6 days 16 hrs. 

36. 

138 wks. 2 days 9 hours 

37. 

93 deg. 11 min. 20 sec. 

38. 

138 deg. 8 min. 26 sec. 

39. 

128 rt. ang. 54 deg. 1 min. 



1, 

Rs. 4, la. 4 p. 

2. 

3. 

Rs. 26, 13a. 6p. 

4. 

5. 

Rs. 38, 14a. lip. 

6. 

7. 

£ 70, 10s. l.ld. 

8. 

9. 

£ 51, 75 . 5 d. 

10. 

11. 

£ 3, 13s. lOd. 

12. 

13. 

2 tons 16 cwt. 3 qr. 

14. 

15. 

31 tons 6 cwt. 1 qr. 

16. 

17. 

15 mds. 17 sr. 14 chk. ' 

18. 

19. 

6 yds. 5 in. 

20. 

21. 

1 ft. 8 in. 

22. 

23. 

Rs. 1399, 14a. 7 p. 

24. 


Rs. 5; la. 2 p. 

Rs. 5, 11a. Sp. 

Rs. 58, 10 a. Sp. 

£ 8, 7s Sd. 

17s. 9 d. 

10s. 8d. 

67 tons '5 cwt. 3 qr. 

15 mds. 29 sr. 15 chk. 
37 mds. 20 sr. 13 chk. 
3 yds. 1 ft. 11 in. 

Rs. 1326, 11a. 7p. 

£ 550, 18s. 8d. 


ANSWEKS 
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25. £ 2381, 14s. 9,7. 2G. 1 10 mds. 32 sr. 13 chk. 

27. 189 mds. 38 sr. 13 chk. 28. 35 yards 6 in. 

29. 64 tons 14 c.\v(. 3 qr. 30. 30 tons 7 cwt. 3 qr. • 

31. Rs. 27, 1 3a. Sp. 32. £81. 4s. 97. 

33. . Rs. 5, 6a. Up. 34- ..£ 14, 3s. 2d. 

35. 25 mds. 33 sr. 7 chk. 

EXERCISE 15. 

1. Rs. 100. 2. Rs. 325. 3. Rs. 219 4. Rs. 241, 5a. Ap. 

5. Rs. 44S, 3a. Sp. 6. Rs. 657, 4a. Sp. 

7. £424. 8. £463. 10s. 9 £995, 6s. Sd. 10. £713, 13s. 

Ho £ 2398, 16s. 12. £ 3752, 10s. Sd. 

13. £ 20S65, 9s. Sd. 14. £ 20707, 10s. Qd. 

15. 1S64 mds. 27 sr. S chk. and 1898 mds. 22 sr. 8 chk. 

16. 2780 mds. and 2454 mds. 8 s’-. 12 chk. 

17. 1646 tons 7 cwt. 16 lb. ; 1472 tons 4 cwt. 1 qr. 24 lb. 

18. 6162 tons 6 cwt. 2 qr. 7 lb. ; 6S01 tons 7 cwt. 2 qr. 21 lb. 

19. 4353 sq. yd. 3 sq. ft. 68 sq. in. and 4641 sq. yds. 1 sq. ft. 

132 sq. in. 20. 4571 sq. yds. 8 sq. ft. 48 sq. in. 
and 519S sq. yds. 6 sq. ft. 72 sq. in. 

21. Rs. 365S, 3a. 8 />. 22. Rs. 6042. 9a. 23. Rs. 6538, 10a. 
24. Rs. 1682, 5a. 6 p. 25. £ 71 15, 13s. 9 d. 

EXERCISE 16. 

1. Rs. 47, 18a. Sp. 2. Rs. 56, 13a. Ip. 

3. Rs. SO, 11a. 2 p. 4 Rs. 85, 15a. I0p. 

5. £ 135,4s. 10 d. 6. £ 121, 11s 117. 

7. £ 175, 7s. Id. 8. £ 140, 2s. 1 7. 

9. Rs.l 57, 10a. 2 p. 10. Rs 217, 13a. 5p. 

11. £ 175, 6s. Sd, 12. £ 215, 12s. 107. 

13. Rs. 143, 12a. 3 p. 14. Rs. 322, 4a. 7p. 

15. £ 226, IGs Sd. 16. £ 635, Rs. 3d. 

17. Rs. 3S, 9a. 1 p. 18. Rs. 51, 9a. 7 p. 

19. £48, Ss. 20. £51, 8s. 

21. £ 15, 7s. 10 d. 22. -£ 49, Us. 2d. 

23. Rs. 38, Sa, G>p, ; rem. 17 p. 

24. Rs. 123, 13a. Sp . ; rcm. 57 p. 

25. Rs. 52, 8a. lOp. ; rem. 19 p. 

26. Rs 44, IQp. ; rcm. I12p . 

27. £ 38. Is 5d. ; rem. 477. 28. £ 48, 6s., rem. 153d, 

29, £ 30, 12s. 67. ; rem. SGdr 30, £ 36, 17s. rem, 34d. 

31. £ 65, 14s. 117., rem. 637. 
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32. 

£ 27, 2s. 2d. 

; rem. 

lid. 

33. Rs. 774, 9a. 

3 P- 


34. 

Rs. 721, 5a. 

4 p. 


35. £ 351, 3s. Sa. 

7 chk. 

36. 

£ 301, 14s. 3d. 


37. 417 mds. 21 

sr. ' 

38. 

375 mds, 39 

sr. 5 chk. 

39. 96 tons 3 cu 

d. 24 lb. 

40. 

360 tons 17 

cwt. 3 

qr. 12 

! lb. 



41. 

15. 

42. 

16. 

43, 21. 

44. 

45. 

45. 

25. 

46. 

41. 

47. 5. 

48. 

8. 

49. 

Rs. 5, 5a. 8 p. 

50. 

13. 

51. 14. 

52. 

21. 

53. 

12222. 

54. 

10 miles 2 fur. 12 pole. 

55. 

55. 




EXEr 

iCISE 17. 



1 . 

Rs. 501,'4a . 



2. Rs. 495, 

9a. 

3. 

A Rs. 356, 

3a. ; B 

Rs. 42S, 2a. ; C Rs. 51 2, 

9a. 



4. A Rs. 728, 12 a. 9 p'. ; B Rs. 536, 8a. Qp. ; C Rs. 321, 7 a. 3 p. 

5. A Rs.-39, 12a. , B Rs. 52, 8a. ; C Rs. 24, 12a. 

6. A Rs. 49, 8a. ; B Rs. 58, 8a. ; C Rs. 75, 6a. 

7. 37 yards. 8. 40 sheep. 9. 240 times. 

10. Carriage Rs. 64, 4a. ; Horse Rs. 257. 

11. Furniture Rs. 432, 7a. ; Horse Rs. 3459, Sa. 

12. A Rs. 33 : B Rs. 16, 8a. C Rs. 8, 4a. 

13. A Rs. 25, 4a. ; B Rs. 101 ; C Rs. 404. 

14. 11 pies. 15. la. 9 p. 16. 1651 £ times. 

17. 957 18. Rs. 9, 6a. 3p. 19. Rs. 23, 11a. lo p. 

20. Rs. 35, 4a. 21. Rs. 8, 8a. 6p. 22. 15 da}^s. 

23. 20 days. 24. 7 days. 25. 20 days. 

26. 10 sov., 20 cr., 50 half cr., 80s., 120 six pences^ 

27- 80. 28. 45. 29. 30. 


30. 

32. 

34. 

35. 

36. 

37. 
41. 


1 s.6d. 31. Rs. 12, 11a. Sp. 

4 srs. 33, 11 gallons. 

Rs. 728, 9a. ; Rs. 684, 7a. ; Rs. 576, Sa. 

Rs. 832, 7a. ; Rs. 356, 9a. ; 348, 1 la. 

Man £ 5, 7s. 6^ ; worn. £ 3, 11s. S d. ; child. £ 1, 15s. 10rf. 
10. 38. 10. 39. Rs. 56, 14a. 40. Rs. 62, Sa. 

Rs. 2322. 42. Rs. 100000. 


I. 5x3. 
5. 11x5. 
9. 7x7. 

II. No. 
16. Ro. 
21. No. 


EXERCISE 18. 

5x5. 3. 13x3. 4. 7x6. 

13x5. 7. 13x6. 8, 17x5. 

35x2 or 14x5 or 10x7. 

No. 13. Yes. 14. Yes. 15. No. 

Yes. 18. No. 19. No. 20. Yes. 

Yes. 



ANSWKHS 


EXERCISE 19. 


1 . 

Yes. 

2. 

Yes. 

3. 

No. 

4. 

No. 

5. 

6. 

Yes. 

7. 

Yes. 

8. 

No. 

9. 

■Yes. 

10. 

11. 

Yes. 

12. 

Yes. 

13. 

No. 

14. 

No. 

15. 

16- 

Yes. 

17. 

Yes. 

18. 

Yes. 

19. 

No. 

20. 

21. 

Yes. 

22. 

No. 

23. 

Yes. 

24., 

No. 

25. 

26. 

Yes. 

27. 

Yes. 

28. 

No. 

29. 

Yes. 

30. 

31. 

No. 

32. 

Yes. 

33. 

Yes. 

34. 

No. 

35, 

36. 

Yes. 

37. 

No: 

38. 

No. 

39. 

Yes. 

40. 

41. 

No. 

42. 

Yes. 

43. 

Yes. 

44. 

No. 

45. 

46. 

Yes. 

47. 

4. 

48. 

6. 

49. 

2. 

50. 

51. 

1 , 5or 

9 52. 

2 or 

6. 53. 

n 

54. 

4. 

55. 

-56. 

4. 

57. 

6. 

58. 

8. 

59. 

3. 

60. 

61. 

1 . 

62. 

2. 

63. 

2. 

64. 

8. 

65. 

66. 

5, 2. 

67. 

5, S. 

68. 

6, 8. 

69.' 

4, 9. 

70. 


EXERCISE 20. 
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No. 

No. 

No. 

No. 

No. 

Yes. 

Yes. 

Yes. 

Yes. 

3 or 7 

2 . 

6 . 

3, 3. 

3, 9. 


1. 2x2x2x7x13. 2. 2x2x2x67. 3. 3x109. 

4. 3 x5x7x7x7. 5. 2x2x7x139. 

6. 3x3x4x11x13. 7. 3x3x5x11x11. 

8. 2x2x3x3x151. 9. 2x11 x307. 10.2x3x5x293. 

11. 3x3x11x59. 12. 5x11x11x1 3. 

14. 2x2x2x2x2x2x2x2x2x3x5. 14. 2x3x5x2Sl. 

15. 5x7x11x19. 16 . 2x2x2x3x3x5x7x11. 

17. 3x3x3x7x11x13x37. 

18. 2x2x2x2x2x2x2x2x3x3x3x3x5x7. 

19. 3x3x7x5x11x13x37. 

20. 2x2x2x3x5x7x7x11x37. 

21. 3x3x3x3x3x7x7x7x11x13. 

22. 17, 19, 23, 29/ 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 

23. x—2,y~2. 24. *=0, v=4. 

25. #=9, y — 3. 26. 909090909090909090909. 


27. 

3, 5, 

7, 11. 


28. 

3. 5, 

7, 11, 

19. 

29. 

9, 11, 

17, 

31. 

29. 

32. 

165825. 

33. 

71. 

34. 

a =9, 

b—5. 






4 

EXERCISE 21. 





1 . 

5. 

2. 

S. 

3. 

5. 

4. 

3. 

5. 

7. 

6. 

10. 

7. 

16. 

8. 

13. 

9. 

2S.‘ 

10. 

S. 

11. 

6. 

12. 

4. 

13. 

4. 

14. 

5. 

15. 

17. 

16. 

7. 

17. 

12. 

18.' 

16. 

19. 

24. 

20. 

25. 

21. 

144. 

22. 

50. 

23. 

42. 

24. 

74. 

25. 

160. 

26. 

20. 
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EXERCISE 22. 




1 . 

18. 

2. 16. 

3. 

25. 

4. 4. 5. 

3. 

6. 

13. 

7. 

13. 

8. 2. 

9. 

25. 

10. 15. - 11. 

125. 

12. 

25. 

13. 

4. 

14. 7. 

15. 

45. 

16. 180* 17. 

180. 

18. 

25. 

19. 

24. 

20. 5. 

21. 

61. 

22. 20. 23. 

51. 

24. 

30. 

25. 

30. 











EXERCISE 23. 




1 . 

223. 

2. 

4a. 


3. 5a. 4 ft. 

4. 

5 tolas. 

5. 

25 tolas. 6. ’ 

Rs. 1215. 

7.’ 14, 

8. 

21. 

c 

9. 

15. 

10. 

27. 

11. 18. 

12. 

11. 


13. 

No. 

14. 

No. 

15. Yes. 

16. 

12. 


17. 

21. 

18. 

15, 165 and 75, 105. 




19. 

24; 168 and 72, 

120. 






20. 

18, 144 and 36, 

126 

and 

72, 90. 




21. 

15,180 and 45,60. 

22. 

24, 360 and 72, 120 



23. 

45. 

24. 71 


25. 

35. 28. 9971, 10140. 


29. 

9936, 

10080. 


30. 

99960, 10030, 

170. 



31. 

4032. 

32. 179, 96. 

33. 

6660, 5696. 




34. 

143, 199. 


35. 

132, 428.36. 945, 2925. 


37. 

1625, 

16725. 


38. 

13080, 12765; 

1 , 10. 



39. 

999984, 100149 

' ;G.C 

.M.= 

=753. 42. 

No. 



43. 

33 ; 8 

oranges ; 

and 21 mangoes. 





EXERCISE 24. 


1 . 

12. 

2. 

18. 

3 36. 4. 60. 5. 48. 

7. 

60. 

8. 

30. 

9. 36. 10. 40. 11. 20. 

EXERCISE 25. 

1 . 

144. 

2. 

216. 

3. 375. 4. 

1815. 5. 

6. 

450. 

7. 

6400. 

8. 672. 9. 

666. 10. 

11. 

1584. 

12. 

15730 

13. 1344. 14. 

2520.15. 

16. 

.5460. 

17. 

3720. 18. 4875. 
EXERCISE 26. 

1 . 

36. 

2. 

48. 

3. 189. 4. 

180. 5. 

6. 

756. 

7. 

540. 

8. 1260. 9. 

1080. 10. 

11. 

2040. 

12. 

900. 

13. 1134. 14. 

360. 15. 

16. 

21. 

18876. 

‘504. 

17. 

1232. 

18. 2376. 19. 

1512. 20. 


6. SO. 
12. 24. 

2816. 

2500. 

2760. 


72. 

1 SI 5. 
1344. 
2016. 


1. 36. ' 
6. 96. 
11. 1440. 


EXERCISE 27. 

2. 120. 3. 60. 4. 300. 

7. 120. 8. 60. 9. 60. 

12. .720. 13. 2520. 14. 3150. 


5. 600. 
10. 630. 
15. 600. 
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16. 2520. 17. 1680. 18. 450-15. 19. 4200. 20. 1008. 

21. 360. 22. 2940. 23. 17160. 24. 100S. 25. 51480 

EXERCISE 28. 

1. 144. 2. 84 0 3. After 6 min. 4. 115. 

5. 1893.. 6. 1885. 7. 1263. 8. 2518. 9. 1796. 

10. 933. 11 10080. 12. 1075. 13. 999846. 14. 999SS. 

15. 214. 16. 1012. 17. 119. IS. 58S2. 19. 30. - 

20. 99960. 21. 67054 . 22. 875. 23. 842. 24. 60 min. 

25. 22 ft. 26. 2 mds. 10 srs. 27. 420. 4S0, 540. 

28. 342,390 . 29. 533,713. 30. 1999, 99S. 32. 480. 

33. 904. . 34. 175,225. 35. 2880. 36. 7. 

37. 100SO. 38. 90090. 39. 100801. 

40. 60, 120, 180, 240. 41. 85, 170, 255, 340, 425, 510. 

42. (15, mo);(45, 4 20); (30; 3 15); (105, ISO) 

43. (21. 2520); (63, S40};(105, 504);(J6$,315) 

44. (H25,2l00Jor(J500, 1575). 45. 31940, 16915. 

46. 2SS, 432, 576. 47. 24,36 . 48. 90,126. 

49. (12, 144); (36, 48) 50. (14, 168) ; (42, 56;. 

51. 1155, 385, 231. 

MISCELLANEOUS EXERCiSES 1 

I 

* 1. 65 1 00021 8400. 2. 127 3. lla.S-p. 

4. 5 p.m. on the 1 0th day after leaving New york. 

5. He copied 8 instead of 3. 6. 10080. ' 

7. 42 half crowns, 126 florins. 168 shillings 8. R s. 900. 

II 

i. 99SI30. 2. Rs. 937 , Sa. 3. 121. 

4. Rs.97, 3m; Rs. 48, 9 a. 6/e 5. 262. 

6. 600. 7. 16047229956480. 

8. 10 sovereigns, 40 shillings, 60 four-penny pieces. 

II I 

1. 5040. 2. 4266833663232. 3. 89356 ; 3 6* 

4. 288. 5. A Rs. SO ;B Rs. 90 ; C. Rs. 120. 

6. Horse Rs. 1093. 12m, Saddle Rs. 156, 4a. 

7. 3,4.3, 8. (a) 9920, 30044 (b) Seventy-seven billion six 

hundered and sixty-five thousand five hundred and fort v-four 
million three hundered and thirty-two thousand two hundered 
and eleven. 
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IV 

1. 94. 2. sto. =999984, 100149 ; G.C.M.=753. 8. £980, 2s 

4. 71955. 5. Dividend =153296, Q.=652, R=76. 

6. A Rs. 2636, B. Rs. 329, 8«.; C. Rs. 988, 8a. 

7. £ 76, 17s. 3d. 8. 5. 

V 

1. 713. 2. £ 168, 7s.. 6^. 3. 325. 

4. "3x13x7x101. 5. 6124. 6. Rs. 325. 


7. 

12. 8. 24720 and 4155. 



VI 




1 . 

25. 2. 4s. 2i. gain. 3. 

Rs. 210. 

4. 

5, 3, 3. 5. 2153. 

6. 

Rs. 156, la. 7. 

1353. 

8. 

(a) 231 (b) 124. 


VII 



1 . 

214072620945792. 2. 2. 3. 

15. 

4. 

6. 5. A £21, 10s., 


B £ 18, 3s. Ad. ; C. £ 17. 6. 

5. 5, 4. 

7. 

15. 8. 99900,1020 0 . 


VIII 


1. 180, 2. 105 persons and one pie will be letc. 

3. A Rs. 220, 10a. ; B, Rs. 150, 8a. : C Rs. 3l<\ 4a. 

4. 301. 5. 6 minutes. 6.12,72. 7. Rs. 52. Sa. 8. 15. 

IX 

1. (a) 75349394307 (5) Q=263779, R=9472. 

2. 13897879672655844. 3. Rs. 50. 4. £ 5 ; 25s. ; 40rf. 

5. 704. 6. (5, 140) or (20, 35). 

7. Dividend =2439883, R.=19. 8. 54 gallons. 

X 

1. Rs. 1600. 2. 450. 3, £ 249, 4s. 4<Z. 

4. (15, 120) and (30, 105) and (60, 75). 5. Rs. 66, 9«. 

6. Rs. 15, 8a. 7. Multipliers are fa) 615 (b) 423. 

8. (a) 731)52781(72. ' (6) 1301. 

5117 

1611 

1462 


AN SWF. KB 
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EXERCISE 30 


1 . 

■ 7 a 

Y * 4 * 

2, 

.1 a 
“ i<* K’ 

3, 

a 

* • * t 

♦ 

*1 

Y* 

4. 

a a 

:i> i; 

• 

5 

i 

• t» 

r, (i a 
- TX* 0* 

7 

if' 

V. 

TIN If 

r 8. 

l a i o 
a T* aT 

. 9. 

3 i» 
TOt 

1 :i 

IN* 

10. 

JS 

* :i 

11. 

til 

a 


12- IS- 

-* 

Y- 

13. 

Vi- fi- 

14. 

t a 

5'- 10* 

15. 

1 1 

3 IN 

Y • 
i 

16. 

n 
i * 

*» 

la* 

17. 

10 

3 r, 
IT- 

18. iS 

a 

<-v 

13. 

ll 1 i 

10* at- 

20. 

7 a r* 
v.i>*T7* 

21. 

1 1 

A V 

27 

oo 

UU« 

?.i 

a I' 

3 a 
n :> ’ 

23. 

lr. 

TO* 

2 0. 
a a 

24. fs 

a 

>i 

25. 

8 A • 

25. 

1 r. 

•il* 

27 

ao 

•si.' 


28. 

M 

T. 


29. 

15* 


30. ;. 


31. 

1 

0 0* 

32. 

A d 
TS-.V- 













EXERCISE 31. 


1. 

4 

2. 

la 

-a- 

3. 

1 7 

*:i *• 

4. 

* 

-ft' — 

5. 

a a 
a- 

6. 

ion 
*" H~ • 

7. 

7 I 

“O'* 

8. 

lo 1 
f. • 

9. 

lar. 

10. 

3*10 

*n- 

11. 

a n a 
-lo- 

12. 

:» ;j l 
* • 

13. 

on A 

14. 

*i a n 

B * 

15. 

£isa. 

an 

16. 

21. 

o y r. 7 
~12~‘ 

n. 

4 

17. 

22. 

;Vij'.n r. 

8-5 • 

18. 

23. 

i s t a • » 
~ 21— 

*!’. 

19. 

24. 

”07 

a a" ' 

5g. 

20. 

25. 

1 an o a r. 

26. 

q y 
V 1T 

27. 

q 7 

• in* 

28. 

9ft- 

29. 

on 2 
’1 1> ■ 

30. 

53&. 

31 . 

nq 1 

32. 

«7JJ. 

33. 

9.(020 

*■* “V 4 . • 

34. 

o.jcao 

35. 

366JJ. 

36. 

31 oar. 

37. 

4073 g. 

38. 

on ~ a ft 

. 39. 

384’:]. 

40. 

-126,-V 


1 . 

7. 

13. 

19. 

23. 

25. 

27. 

30. 

33. 

36. 

38. 

40. 


EXERCISE 32. 


3. 

2. 

8. 

3. 

12. 

4. 

<». 

5. 

15. 

6. 

8. 

8. 

8. 

25 

9. 

35. 

10. 

25. 

li. 

24. 

12. 

205, 

12. 

14. 

36. 

15. 

72. 

16. 

65. 

17. 

80. 

18. 

i no. 

125, 

. 20. 

216 

. 21. 

126. 

22 

17 0 
*1 a - 

3 0 7 

* -la-* 

o (| l* 

•'in** 

7 r.o 

*1.4** 


a *»<) 
ao* 

•I KO 
* "in* 

7 00 

* *20 i 

(* 0(1 
’ *20** 


24. 

r.a 
*i T. * 

«o « 

ini' i» 

•1 7 1 

Vi ' 1* f- 



ftO 

Taw 

-.7 0 7 0’S 

* la ff> 12 h* 

w*l 

12 B* 


26. 

*» 

1 2* 

lo 

12* 



no 
: i a * 

O J 

-i b* 

28. 

no •> i 
no* fir. 

• 

29. 

a 3 

2 a » 

• » •» 

M ’ “ * 

a a • 




1 r> 

•J a* 

n n 

z*i 9 

31. 

3 3 ”7 

*j a » a a 


32. 

l o 

2-1 

a o « ■ 

a a * 

1 

i* 



A? a? ia 

a o* .no' no 

34. 

5 7)0 7 

a o'* no* 00* 

35. 

1ft 12 

1 N I*' 1 hi)* 

7 7 

T ft 0 * 

*■70 

ISO* 


oo 

a-2« 

1 8 

* 22 S 

- aV’«> 

17 

2 2 0* 


37. 

1 7 O 3 H 7 

a ao* aau* 

•i*2 0 * 

no 

T20* 


*1 0 
YfiT* 

;1 M a 7 0 ft 

■a TV :it;> u 6* 



39. 

3 0 ” 
nv't** 

r. a o 
li 7 8 ‘ 

1 .’! 7 

li 7 Ii * 

n; 

T # 


80 

. .1 0 ft 

ion 

O.', ft 








Tac 

i' lao 

' T2o* 

1-io* 









550 


1. 

6 . 

10 . 

13. 

16. 

19. 

1. 

6 . 

11 . 

16. 
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EXERCISE 33. 


_P— 
♦/ *7' 


2 . 

7. 


lR' 

9 7. 

1<>> 8" 


r, a ?. 

X' '4' A* 


0 

if. 

10 


TP 

33’ 

22" 


K 

10 

7 

15. 


2T' 

T»> 

3 0" 

i a 

9 

15 

7 

7 TP 

y h j 

’ 57’ 

19 


3. 


S. 

11 . 

14. 

17. 


li 

12 " 

.9- 

10* 2X 
1 1 1 r ' 


XT' S' 0" 

3 7 _7_ 

¥' TZ' 10* 

1 0 17 5. 

T' lT’ R P o 

20 . u. 


4. 

Jk. 5. 

2 2 

9. 

3 JL 

IX' Ro- 

csi 

7 13 5 

XX' 3 0’X2 

15. 

5 11 JL- 

»< Ts’ To- 

18.. 

3 16 13 

f' 3 5’ 2 8' 

21. 

2 39 
*7 2o - 


4 

TIT 


Fi- 


ll. 

129 

1 TER" 

lOf. 

7 _ 

H 


1. i 


2 . 

7. 

12 . 

17. 


2. i 


1X1 

X 12 


• EXERCISE 34, 

3. m. 
iSv 8 - 

17J. 13. 26§|B. 

24||. IS. 26*. 

EXERCISE 35. 

4. 


3. 


i 

s- 




19. 1 20. 2lf|. 21. 22 - ?• 

EXERCISE 36. 

1. 48. 2. 399. 3. 192}. 


11 . 7 $?*. 12 . 49 #,. 
16. 7654. 17. 82. 


23#,. 

!•» 


13 
18. 1. 

EXERCISE 37. 


1. 

7. 

13. 


1 

2 4- 
OJ7 
“in- 

1 1 
2 5* 

19. 8. 


2 -i»_ 

»<>• 


8 . 

14. 

20 . 


4 J?_ 
^3 2" 


3. 

9. 


i 

4" 


4. 

14. 10. 


15. 1*.,16. 


o 

XT’ 

H. 

9jr 
y a * 


Rs. 7, 8a. 


21 . 


4. 

9. 

Uf. 

IF- 

5. 

10. 

7 5* 

li*. 

t 

I4. t: 

9i 8 Xu- 

15. 

o o 

Ti5‘* 

19. 

18*. 

20. 

39.7 

5. rj 

&• 

6. 

i:l 

X8‘ 

11. 

sj-. 

12 

11# 

17. 

16j. 

18. 

419. 
:f •!,(>' 

23. 

3af. 



4. 

2381. 

5. 

603} 

. 9. 

3 

To- 

10. 

III 

*M>- 

14. 

93}. 

15. 

120. 

19. 

5# 

20. 

247}. 

5. 

2-51 ' 
7 2’ 

6. 

103 

2X3 

11. 

2|. 

12. 

4> 

19- 

17. 

Ui. 

18. 

1-2 

9 

# 22. 

2 5 

■ Tin* 
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EXERCISE 38 


5. 

5. 2. 

/. 

3. 

HI. 

4. l-j'-p 

5, 

or, 

-H* 


6. 

16-’. 7. 
»> 

1 

8. 

n 

.. ,i . 

9. 51. 

10. 

7 £* 


11. 

I.|. 12. 

■n. 

13. 

7’. 

*• 

14. 3d 

15. 

i. 


16, 

1 17. 

7i. 

18. 

tt 

19. 1 , 

20. 

i. 


21. 

| t OO 

I,-. 

■o i 

s* 

23. 

.(it 

*T -2* 

24. ${\y 

25. 

t 

r.* 






EXERCISE 39. 




1. 

7 O 

JU . 

* 

3. 

<> 

4. H. 5. 

} 

- ( • 

c. 

V.’ 

7. 

1. 8. 

r* 

Tl'* 

9. 

1 

10. 24. 11. 

in? 

• 


12. 

4. 13. 

5. 

14. 

*. * 
,7. 

15. 5. 16. 

i. 

17. 

t 

li • 

18. 

1. 19. 


20. 

. -1 
£• 

21. 1 22. 

2. 

23. 

2 

24. 

*19” 25. 

•> 

26. 

7 

* 

27. 11. 28. 

1. 

29. 

7 

’# * 

30. 

!. 31. 

I. 

32. 

J 

33. 1. 34. 

i * 

35. 

U-7 1 

ill I* 

36 

b 37. 

.T 

4 

38. 

9. 

39. 3. 40. 

I. 

41. 

H. 





EXERCISE 40. 




1. 

o :? 

-ir- 

2- 

1 i 

■Ur 

3 

V. 4. d* • 

•• i .> i 

5. 

1 71 
J it; 


6. 

91 

•i *.* • 

n \ 

* * 

• 

8. 

1 1> ;t Q 

~r.*:r . <>; 

10. 

17s. 


11. 

1 T ;’,y. 12. 1 

0 n 
l>*r 

13. 

14. 7v. 

V * 

15. 

3. 


16. 

0) 00 1? 

t 7 
; m* 

17. 

I 









~7 i 

7 ' 2 i - ‘ 








EXERCISE 41. 





1. 

£49, 13s. 4.K 

o 

•W • 

3. 

Rs. 37. 97. 2 2g/». 

4. 

5: 

123 tons 10 cwt. 1 ,4- qr. 

G. 

7. 

£28, 1 8s. 10.it/. 

8. 

9. 

1 8 yds. 1 ft. 9.^-1 in. 

10. 

11. 

Rs. 3, 13 a. 10 p. 

12. 

13. 

Rs. 26, 12 a. 

14. 

15. 

17 mds. 33 sr. 9 ch. 

16. 

17. 

7 tons 19 cwt. 36 qr. 

18. 

19. 

Rs. 17, Ua.7^p. 

20. 


.€51, 1/5, 1 ’ l‘J. 

1 13 mds. 9.V ! j cii. 

75 mi. 6 fur, po. 
Rs. s, irk. 7] 1/7 ' 

1 1 mds. 1 1 sr, io’n c \ u 
Rs. 8. 9a. Sf>. 

R.S. 31 , 7d. irf), 

21 mds. 28 sr,- 5 1 , di. 

23 ions 9 owl . 2? qr. 

Rs. 87, 13rt. \\f. 
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ARITHMETIC MADE EASY 


21. 152 mds. 7 sr. 13| chk. 22. 

23. 157 tons 2 cwt. qr. 24. 
25. 55 yds. 74 in. 26. 

27. Rs, 25, 12a. 6p. 28. 

29. 7 mds, 5 sr. 7i chk. 30. 

31. 3 tons 10 cwt, 3|- qr. 22. 

33. Rs. 67, 9a. 8f£. 34. 

35. £ 50. 36. 

37. Rs. 5, 10a. Ip. 38. 

39. £ 2, 4s. 5 d. 40. 


155 tons 6 cwt. 3J qr, 
52 yds. 1 ft. 7§. in. 

Rs. 1766, 12a. Up. 

Rs. 8, 5a. 4p. 

2 mds, 12 sr. 13 chk. 
I ton 5 cwt. 2 qr. 8.} lb. 
Rs. 56, 4a. 

6 mds. 18 sr, 

£ 2, 8s. l\d. 

Rs. 217, 15a. 6p. 


EXERCISE 42. 


1. 

b 2. 

2 

O’ 

3. 

i 

•* » 

4. 

Of 

5 * 

5. 

T 

'£• 

6. 

r, 

IT* . 

7 . 

f. 8. 

r> 

«• 

9. 

& 

»• 

10. 

X 

4' 

11. 

J 

Vj’ 

12. 

24 ' 
oTb' 

13. 

**• 

7 7 
IIS' 

15. 

2 

a 7 ■ 

-16. 

<2 

1:T* 

17. 

1 

■IS’ 

18. 

JI77 

19. 

B *0. 

o 

3* 

21. 

■SL. 

15" 

22. 

I 

:r 

23. 

r> 

«.»• 

24. 

42. 

To* 

25. 

1. 26. 


27. 

Trr 
2 2 0 

. 23. 

Vi 

£><>• 

29. : 

1 cwt 

. 11 i 

lb. 

30. 

f 81. 

s 

IS* 

32. 

40 

TO O' 











EXERCISE 

43, 

' 

• 



1. 

I OZ 

JV' ^ • 

2, 

7 

TO' 

1JL 

1 ao* 

. 3. 

s 

rrs< 

8 U. 

»> cr 

4. 

7 . 
7 2 

Ol 

# ° ^ • 

5. 

llu' 8 f * 

6. 

I 

a 52 

7 ^ 

, i VJ. 

7. 

i 

7 2 ' 

178.1- 

8. 

t 

l 80 iV 

9. 

uV 60 - 

10, 

57. 


11. 

14s. 

8 d. 

12. 

54 

# 

13. 

1| hours, 




14. 

G336 pounds. 







EXERCISE 44. 





1. 

Rs. 2672 

. 


2. 

Rs. 139, 4( 

i. § p. 

3. 

Rs. 

2528, 

4. 

Rs. 33, 10a. 4£. 

5. 

Rs. 6, 

4a, 




6. 

3. 

Rs 3, 1 3a. 10, 
5a. • Re. 1. 

hP- 

7 . 

9 . 

45. 

8573 



10 . 

Rs. 

24000. 

11. 

100. 



12 . 

50. 



13 . 

Rs. 

25000. 

14. 

Rs. 429, 

8a. 


15. 

39?. 



16 . 

Re. ; 

r* 

17. 

0 A 

7 in. 



18. 

630 sec. 


19. 

Rs. 6750. 

<CU. 

23. 

26. 

. 400 m. 
Rs. 10 ; 
945. 

375 

2T»- 


21. 

24. 

27. 

Re.l, 5«. 5 \p. 
5. 

Rs. 563, 5a. 4p. 

22. 

25. 

I furlong., 
240. 




,->r> 


EXERCISE 1 5, 


13. 

7-1.1.!. 
' > in » 

Tin-r!- 

- . ~ - i 4 

) (two 

' 1 1 .1 1 H i » 3 , * • n I 

• 


15. 

1 " 1 T WWW* 

16 

. 10 j.jv rj 

1 < ? * 4 O t M * 



17. 

2n-!-inSo-!-W.w.- 18 1S ■ 

*• ,{ 
1 o "ii 

•1 

' T c 1 1 (,r> ■ 

19. 

7-MO,- 

* .1 « » * » 

20 

i JOIMMI " 

• ) t t 1 ! ! 

• "* vidv^i.i" 

*3 

* 1 ww w <1 

» 

21. 

•o. 

22. 

•00. 

’ 23. -001? 

24. 

•0008. 

25. 

5-3. 

26. 

15-900. 

27. *35. 

28. 

*357. 

29. 

•0959. 

30. 

•8079. 

31. 5 0387. 

32. 

8-0097. 

nr\ 

CjO. 

15*3905 

. 34. 

21*0010. 

35. 15 0709. 

36. 

15-8007 




EXERCISE 46. 



1. 

3 

«• » 

2. 

i 

•! * 

n n 

O* * . 

4. 

i 

• 

5. 

:s 

s’ 

G. 

r, 

.S' 

7. 2 V 

8. 

■ i 
■in* 

9. 

i 

•Ro* 

10. 

>• v- • 

”• v-JV 

12. 

•* T 

I-;:- 

13. 

n't. 

10.,* 

14. 



1 G. 

r. i 

In* 

17. 

r.n>2',* 

.1 U l M » * 

18. 

•1 

" S * 

19 -y. 

20. 

*» r 
♦ » 

*-(** 

21. 

1 ~ 3 

-ft"* 

22. 

1 Si 

— **, | **4 

09 1 H U 1 

24-. 

;!n * 

25. 

■7. 

26. 

•17. 

27. 1-77. 

23. 

*75. 

29. 

■185. 

30. 

•1825. 

31. *9. 

90 

U 

*09. 

33. 

•009. 

34. 

•375. 

35. 075. 

36. 

•005. 

37. 

•5-07. 

3S. 

8 009. 

39. 15-0175. 

40. 

•05. 

41. 

•001. 

42. 

•05!. 

43. 789-35. 

44. 

/cvV^rVv 

45. 

7*5001. 

45. 

*015. 

47. *0007. 

43. 

•fi.HOl. 




EXERCISE -17. 



1. 

1. 

2. -1. 

3 -01. 

4. • 

0* i { „ 

5. 

10*1. 

G, 

. 10 01. 

7. 10-001. 

S. 2 

5 

♦ 

9. 

25*5. 

10 

. 252*5. 

11. 250 02. 

12. 1 


13. 

Mo. 

14 

. 1-015. 

15. -01. 

16. *: 

‘"'25, 

17. 

1-0123. 

18 

. 1-53. 

19. 1*503 

20. l 

•2156. 

21. 

•0153. 

22. 

•01057. 

23. •01425. 

0* >i 

* 

Ml, 

25. 

-0001. 

26. 

•00001. 

27. 100-1 

23. 10 01. 

9. 

1-001. 

30. 

1002-3. 

31. 1512-5. 

nn f > 

5 K>-n7. 
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arithmetic made easy 


33. 

15425. 

34. 

12310. 

35. 

15802. 

36. 10300-2 

37. 

10300-02. 

38. 

8-2813. 

39. 

12-2602. 

40. 12-02009 

41. 

120 209. 

42. 

•001. 

43. 

•0001. 

HP* 

O 

O 

O 

o 

45. 

•000001. 

48. 

•02001. 

47. 

•20001. 

48. 2-0001. 

49. 

20. 

50. 

10. 

51. 

1 . 

52. 3. 

53. 

4. 

54. 

504. ■ 

55. 

4030. 

56. 15003. 

57. 

21007. 

58. 

100-2. 

59. 

1-2. 

60. "25. 

61. 

•000003 

62. 

•000516. 

63. 

•004123. 

64. -016123. 

65. 

1-880116. 

66. 

56-21002. 

67. 

60-23105. 

63. -21231. 

69. 

•72345. 

70. 

5*5605. 







EXERCISE 48. 


1 . 

18-0022. 


2. 18-9255. 

3. 198-111. 

4. 

136-301. 


5. 242-243. 

6. 154-2185. 

7. 

86-404. 


8. 5510-6207. 

9. 557-45001. 

10. 

317-16035. 









EXERCISE 

49. 



1 . 

•25. 

2. 

•06. 

3. 

•075. 

4. -123. 

5. 

108-9. 

6. 

•1114. 

7. 

13-86965. 

8. -8869S. 

9 

10-9765. 

10. 

•0644. 

11. 

•99765. 

12. 9-019235. 

13. 

14-886. 

14. 

22-01995. 

15. 

3-09955. 





EXERCISE 50 


.1. 

21 

2. 

244. 

3. 

450-65. 

4. 420-46. 

5. 

1816 78. 

6. 

1427-081. 

7. 

30-625. 

8. 42-93315. 

9. 

290-602852. 

10. 21-05300125- 11. 

6-4016001. 

12. 

% 

375-145008. 

13. 141-4333. 

14. 

5248-2136. 

: 15. 

1432-3113. 


16. 4277-5295. 

17. 

•oooooooooi. 

18. 

•000016 


19. *00000- 

i 

X. 

20. 

655-36. 


EXERCISE 51. 

/ l ' & - 2 - -54. 3. 22-43. 4. 59-514. 

»• 9-919. 6. 4-578. 7. *763. 8. -00118. 

9 ‘ 4100554. 10. -00006925 11. 5-12. 


12. 

2-417. 

13. 

AN'SWKUs 

17915. 14. 

281500. 

15. 

16. 

•0000740. 

17. 

10. 

18. 

10 01. 

19. 

20. 

281-315. 

21. 

‘039. 

no 

iJ w * 

1 -092. 

23. 

24. 

1092 

25. 

*0001092. 

20. 

•0032. 

2/. 

28. 

1 044. 

29. 

1 -353. 

30. 

•005. 

31. 

32. 

2*772. 

33. 

*091. 

34. 

.O 

o5. 

36. 

250. 

37. 

000025. 

38. * 

ns. 

39. 


EXERCISE 52 

. 



i. 

5. 

9. 

13. 

17. 

21 . 

25. 

29. 

33. 

35. 


1. 

5. 

9. 


,‘V'O 


:n 


•25. 

•35. 

*23. 

•0512. 

•0875. 

1 02179. 

7 .7 

••• 

• 6 . 

•0029. 


9 

*!/• 

G. 

10 . 

14. 

18. 

90 


125. 


•275. 

•250. 


• 081 . 
• 1171875 . 

50 - 89873 . 
v r. .t n 
Is • <£* :■• -s* 

1 - 37 . 

great (‘si -5., 
greatest •?!;, least 1 J’:. 


2G. 

30. 

34. 


3. 

r* 

/. 

It. 

15. 

ID. 

23. 

27. 


• 0 !. 

• 8 . 

•1953125. 
•128125. 
3*9101 5. 


4. 

5. 
12 . 
16. 
20. 


59-85333. 21. 


31. 

least 


8-75. 

1-5. 


28. 

32. 


1 :i 

1 ■! l * 


•07, 1-68. 2. 
•M, 1-6S. 6. 
•24 10S 10. 


EXERCISE 53. 

•11,1-32. 3. -15, 2-25. 

•005. -5. 7. •01)14 , 1-4. 

■00011. 1*21. 


4. 

8 . 


•2417- 
1 10000. 
•1092. 
002400. 
5*570. 
■00007. 

4. 

•025. 

*375. 

•128. 

•484375. 

5-20714. 

50-23003. 

2-59375. 

•025. 


•13, 1-50. 
•009, S'l. 


EXERCISE 51. 


1. 

4-75. 


2. 

1. 

3. 24 i . 

4. ‘85. 

5. 

267. 


6, 

2925. 

7 1. ■ 

8. 10-9975. 

9. 

3. 


10. 

1. 

11. 1001. 

12. 112. 

13. 

1. 


14. 

o 

15. 2. 

16. 9-45. 





EXERCISE 55. 


1. 

No. 

2. 

No. 

3. Yes. 4. 

No. 5. Yr>. 

6. 

Yes. 

7. 

No. 

8. No. 9. 

No. 10. No. 

11. 

•83. 

12. 

4 


13. *90. 14. 

•6571 -ii 

15. 

•384615. 


16. 

•07. 

17. *19], 

IS. -074, 

19. 

•1607l42S5. 

20. 

•Osj . 

21. 5-571426 22. 3*1 53816. 

23. 

9-27. 


24. 


25. 14-1 36. 

26. IH) 

27. 

29629. 


28. 

■fylO 1 n 

3. 29.- 5-714280. 30. U 


556 


1. 

6. 

11 . 

16. 

21 . 

26. 

31. 

1. 

4. 

7. 

9. 
11 . 

14. 

15. 

16. 

17. 

18. 

19. 

1. 

4. 

7. 

10 . 
13. 

1. 

4. 

7. 

10 . 


arithmetic made easy 


EXERCISE 56. 


2. 

7. 


5 - 

y 

1 3 

TTX- 

7#r. 13 - 

15A-.17. 

22 . 

6. 27. 

010712 

z iTBY5- 


25 

99' 

A 

10# T . 

tV 

¥' . 
To* 


3. 

Ti- 

4. 

5 

IT- 

5. 

£L_ 

3 V 

8. 

xfi- 

9. 

O 2 

10. 

5$. 

13. 

8- 

14. 

13. 

15. 

Q 70 0 
°3333* 

18. 

6 

ri 

19. 

12 

Tq • 

20. 

r, 

~ r T • 

23. 

23. 

127 
4» o' 

zh' 

24. 

29. 

"4 3 

25 5 — 2 - 

25. 

30. 

A 

32. 

•035, 

•531 

•026, 

•0023, 

•old. 


*56756 

•2543854. 

•255. '565. 
'0232, -567$. 


EXESCISE 57. 

•523423. 2. -546$6. 3. 

•21565. 5. -235035. 6. 

•2564256. 8. -123567123. 

■2^44444, -576576, '575757. '10. 

•3566, '7878. 12. '3456, -37s3. 13. 

•5555556, '0050505, 'OOOSOOD. 

■06565656, -08555555, *0850850$. 

•2252252252, '0225^52525, *0022655555. 

•5765765765, '0035656565. '0004325320. 
3-125612561256125, 5'01235635635635b. 

2-123523523523523. 


•2343434343434 ; -23.45345345345 ; '234523452345. 




EXERCISE 58. 

• 

i-s5. 

2. 

25-523401674. 

3.' S-56S9S6S04. 

40- 18250. 

5. 

23-731039312. 

6. 40-92643. 

40-463536697. 

8. 

54.529016. 

^ 9. 29-31S401219. 

92-8502. 

11. 

6-3200869^^ 

12. 16-48014924 

6-60788. - 

14. 

16-00631722. 

15. 6-999999890$. 



EXERCISE 59. 

3-072. 

2. 

5-030. 

3. -92. ’ 

26-590. 

5. 

91-4189. 

6. 1361-3405. 

•5893217. 

8. 

•26304713$. 

S. -4io0. 

i-ooOi. 

11. 

•1105. 

12. -03. 





ANSWERS 


557 

13. 

•coi). 

14. 

•1 

15, 

•02. 


16. 


17. 

13. 

18. 

•285714. 


19. 

14 7. 

20. 

•230769, 

21. 

3 3125. 


22. 

47*3. 

23. 

•076923. 

24. 

•GS921S75. 


25. 

*5. 

26. 

14285?. 

27. 

1*5. 


28. 

•571428. 

29. 

92-5. 

30. 

•4. . 31. 

65. 




EXERCISE 60 


1. 

72. 

2. : 

2916. 

3. 

259-2. 4. 

37-5, • 

5. 

509-4. 

6. 13716. 

7. 

234000. 8. 

1384. 

9. 

16906. 

10. 9234-4. 

11. 

26-25. 12.' 

2232. 

13. 

•0078125. 

14. 

•609375. 

15. 

•734375. 16. 

51-3375. 

17. 

2-1S75. 

13. 

•06S75, 

19. 

24*406875. 20. 

6-S75. 



* 

EXERCISE 61. 


1. 

Rs. 12, 2a. 

•84*. 


2. 

Rs. 16, 3a. 7-92 p. 

3. 

16 mds. 1 1 

sr. 13' 6 chk. 

4. 

24 mds. 36 sr. 8 chk. 

5. 

£ 16, 3s. 3d. 6. £ 

21, 9s. 9 d. 7. 

12 yds. 6-741 in 

• 

S. 

. 12 tons 3 cwt. 1 

qc. 15-12 j 

lb. 9. 

Rs" 15-53125. 


10. 

Rs. 21*859375. 

11. 

£ 1S-6375. 12. 

£ 12-875. 

13. 

3-778125 tons. 


14. 

16-S1S75 tons. 


15. 

12-75 yards. 


16. 

12-70625 mds. 


17. 

Rs. 3, 3a. £ 

>'25 p. 


18. 

Re. 1, 3a. 2-4 p. 


19. 

Rs. 2, Ua. 

•75*. 


20. 

Rs. 6, 5a. 


21. 

1 yd. 1 ft. 

8-25 in. 

22. 

£ 4. 15 s. 1‘875<7. 


23. 

£ 1, 9s. 1 ‘47 d. 


24. 

9s. 3*24fcf. 25 

5 hd. 

26. 

£1. 1.5s. 3-3709^. 


27. 

la. 5-76 p. 


28. 

Rs. 6, la. 2 *. 


29. 

19s. lid. 


30. 

19 mds. 15 

sr. 

\ 

31. 

£ 1, 18s. Id. 


32. 

Rs. 3, 15a. 

4-8 p.. 

\ 

33. 

£14, 10s. S’5d. 

. > ■ 

34. 

£ 4, Os. 9d. 








EXERCISE 

62. 


1. 

•5. 2. 

•25. 

3. -2. 

~ 4, 

. -25. ' 5. -125. 

6. 

•26. 7. 

*5. 

8. -2. 

9 

. -25. 10. -25. 

11. 

•125. 12. 

•25. 

13. -125. 14 

. -25. 15. -25. 

16. 

•001136. 


17. -0S3 18. 

rrn ; 036 . 


19. 

la. 4p. ; *114583 

. 20. -0203125. 
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EXERCISE 63. 


1. 

•009. 2, 

, 442857. 

3. 

•583. 

4. 

25. ' 

5. 

1 *125. 6. 

*12 


7. 

20. 

8. 

49. 

9. 

13. 

'5. . 10. 

•0345. 

2^4 11. 

14. 5-90625. 

Rs. 516. 

12. 

15. 

1. 

9. 

16. 

6-3. 

17 

, 350-6. 



18. 

16.9. 

19. 

Re. 1, 8a. 

20. 

. R9l6. 



21. 

H14- 

22. 

i 

23 

Rs. 7, 

14a. 

\p. 

24. 

3. 

25. 

7 • 

1. 

26. 

•1. 


27. 814 ; Rem. -003. 




EXERCISE 64. 



1 . 

•641. 

2. 

*488* 

3. 

9-06S. 

4. 

•001. 

5. 

8-482. 

6. 

•008. 

7. 

2500. 

8. 

215. 

9. 

330. 

10. 

1*04 

11. 

860 



12. 

45-8195338 

. 13. 

194-049. 

14. 

• 000906. 



15. 

2-14. 

16. 

1293-47. 

17. 

•33. 

18. 

575*56 

19. 

‘086. 

20. 

1 911. 

21. 

•524. 

22. 

•003. 

23. 

■95424. 

24. 

69-6. 

25. 

•00040S. 

26. 

•00534. 

27. 

•07. 

28. 

1-58. 

29. 

•79. 

30. 

•3183. 

31. 

*146. 

32. 

•017 

33. 

1 0298212. 


34. 

1-4106861. 

35. 

•202733. 

36 

•333. 

37. 

1-297. 

38. 

•1667: 

39. 

•23077. 

40. 

06S4931. 

41. 

2 9S. 

42. 

•04 

43. 2 

! 9522 

44. 

•11157. 

45. 

•2554. 




EXERCISE 65. 



1 . 

Rs. 4. 

2. 

Rs. 13, 5a. 

4 p. 3. 

Rs. 

IS, 12a. 

4. 

Rs. 40, 10 a. 5. 

Rs. 62, 

8a. 

6. 

Rs. 1 

63, 12a. 

7. 

Rs. 287, 6a. 8. 

Rs. 573 

, 8a. 

9. 

Rs. 

398,7a. 

10. 

Rs. 674, 11a. 11. 

Rs. 1078, la 

12. 

Rs. ' 

1176, 3a. 

13. 

Rs. 1484, 5 a. 

- 

14. 

Rs. -1768. 



15. 

Rs. 2679, i 

11 a. 


16. 

Rs. 3776, 

la. 


17. 

Rs. 4021, 

14 a. 


18. 

Rs. 6660, 

15a. 


19. 

Rs. 2015. 



20. 

Rs. 1078. 



21. 

Rs. 1445, 

8a. 


22. 

Rs. 443, 10 a. Sp. 

23. 

Rs. 1417, 

15a. Gp, 

24. 

Rs. 2701. 

13a. 4b. 

25. 

Rs. 1537, 

8a. 


26. 

Rs 2114, 

la. 


27. 

Rs. 5467. 



28. 

Rs. 7115, 

la. 


29. 

Rs. 5923, 

14a. Gp. 

30. 

Rs. 10142, 

13a. 

8 b. 

31. 

Rs. 5435, 

14a. 2\ 

\1>- 

32. 

Rs. 17060, 

la. 3 p. 

33. 

O “ 

Rs. 4 Sd9, 

2a. 8 p 


34. 

Rs. 12733, 

9a. 10 ?p. 

oo 

• Rs. 8S47, 

2a. 2 p 

• 

36. 

Rs. 11272 

, 4a. 6f p. 
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37. 

C3S718, 12s. Gd. 


38. 

£19316, 1 3s. 4d. 

39. 

£66021, 7s. 9.y. 


40. 

£105268, Os. 5 d. 

41. 

£41 9, 13s. 1.VZ. 


42. 

£1S3S, 3s. 1 'S6d. 

43. 

Rs. 546, 14(7. 


44. 

Rs. 6, 15a. Up. 

45. 

Rs. 3, 10(7. 1.1/;. 


46. 

Rs. 7299, 11a. 6$p. 

47. 

Rs. 80606, 15(7. 1.1 

P- 





EXERCISE 

66. 

1. 

Rs. 10, 13a. 4/>. 


2. 

Rs. 24, 32a. Sp. 

o 

O. 

Rs. 32, 0(7. 4/>. 


4, 

. Rs. 50, 3a. l\p. 

5. 

Rs. 92. Off. Up. 


6. 

Rs. 53, 5a. 6 \p. 

7. 

Rs. 55, 3a. 10/>. 


8. 

Rs. 1116, 13a. 10 p. 

9. 

Rs. 1212, 14a. 3 p. 


10. 

Rs. 39, 14a. 10f/>. 

11. 

Rs. 50, 1 4a. 5p. 


12. 

Rs. 352, 7a. 34\ s p. 

13. 

Rs. 93, 12a. 


14. 

Rs. 95, 0a. 1 !-§/>. 

15. 

£87, 3s. Sr/. 


16. 

£32, 17 s. Id. 

17. 

Rs. 110, 9a. ll/>. 


18. 

Rs. 253, 6a. 9 ty. 

19. 

Rs. 401, Oa.3 {!-/>. 


20. 

Rs. 746, 0a. 4\p. 

21. 

Rs. 62S, 13a. 5 Ip 


22. 

£2400, 15s. 

23. 

£96, 16s. 9 Id. 


24. 

£934, 18 s . 2r /. 

25. 

Rs. 5267, 11a. 11 

IP- 

26. 

Rs. 3955, 3a. 1 Ip. 

27. 

Rs. 26S, 12a. 


28. 

Rs. 1635, 15a. 10 p. 

29. 

R«. 47S1, 4a. 


30. 

Rs. 765, 15a. lOp. 

31. 

£240, 30s. 9 Id. 


32. 

Rs. 12137, 15a. 9 

33. 

£513, 6s. 6;]f/. 


34. 

£36, 17s. Gd. 

35. 

£11. 12s. 2 \d. 


36. 

£1034, 14s. 41-ilf/. 

37. 

£5247, 2s. 6 $$il. 


38. 

Rs. 196S, la. %p. 

39. 

Rs. 606, 11a. 9;}/;. 


40. 

£77, 7s. l\d. ~ 

41. 

£97, 1 Is. off/. 


42. 

£1455, 19s. 4h /. 

43. 

Rs. 409, 3a. 4£. 


44; 

£57, 19s. Ilf/, nearly. 



EXERCISE 

67. - 

1. 

Rs. 91, 13a. 

2. 

Rs. 142, i 

6a. 3. Rs. 392, 4a. 

4. 

Rs. S5, 4a, 

5. 

Rs. IDS, 

10a. 6. £4, I9s. S]d. 

7. 

Rs. 46, 15a. 6/>. 

8. 

Rs. 95, 1 

a. 6/>. 9. Rs. 3265, 7a, 

10. 

^6, 12s. 8-1 fZ. 11. 

Rs. 259, i 

6a. 12. Rs. 408. 

. 


EXERCISE 

68. 

1. 

1936. 2. 3249. 

3. 1296. 4. .2304 

5. 

2401. 6. 21 

16, 

7. 3'1 

fSl. 8. 7744 

9. 

.2809. 10, 2209. 

11. 9S01. 12. 3136. 
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ARITHMETIC MADE EASY 


13. 16384. 14. 24336. 15. 27556. 16. 11236. 

17. 4225. 18. 5625. 19. 21025. 20. 24025. 

21. 27225. 22. 42025. 23. 60025. 24. 93025. 

25. 390625. 26. 863041. 27. 1755625. 28. 4515625. 

EXERCISE 69. 

i. 20. 2. 21. 3. 66. 4. 130. 5. 35. 

6. 45. 7. 96. 8. 132. 9. 140. 10. 144. 

1. 252. 12. 286. 13. 3.5, 91,30030. 14.810000. 

EXERCISE 70. 

i. 160. 2. 170. 3. 210. 4. 225. 

5. 271. 6. 293. 7. 916. 8. ! 05. 

9 989. 10. 1516. 11. 2125. 12. 3105. 

13. 8972. 14. 8513. 15. 9009. 16. 15631. 

17. 15321. 18. 21556. 19. 162550. 20. 9219S6. 

21. 1500025.22. 7000125.23. 56 24. 115. 

25. 125. 23. 232. 27. 526. 28. 501. 

29. 136,41.30. 126. 31. 14400. 

EXERCISE 71. 

1. '3. 2. 08. 3. -09. 4. 2*7. 

5. 4-1. 6. 5-9 7. 3-05. 8. 9*21 . 

9. 6-09. 10. 12-25. 11. 21-85. - 12. 15‘02. 

13. 7-256. 14. -125. 15. -902.. 16. 501-95. 

17. 15-093. 18. -3162. 19. *0031. 20. -0707. 

21. 3-8/46. 22. 11-0165 • 23. 16-0032. 24. 3-31662. 

25. 4-35889. 28. 5-50776. 27. 10-04987. 28. 22 3S302. 

29. 24-59674.30. 10'8l665. 31. -073. 32. '-0231. 

33. -0007008. 34. 200-001. 35. -125, -625. 36. 2*1,3 4,5 6. 


EXERCISE 72." 


1. 

1 2. 

ii 

TX- 

3. 

xt- 

4. 

6. 

2f. 7 . 

21. 

8. 

2f. 

9. 

11. 

Sf. 12. 

5f 

13. 

q 4 
°X5- 

14. 

16 . 

It 17 
as- Ai- 

559. 18. 

•692. 

19. 

21. 

l-452. 

22. 

2-397 

23. 

1-820. 

25. 

-912. 

26. 

•935. 

27. 

•645. 

29. 

16-959. 

30. 

19-164. 

31. 

•845. 

33. 

6|, 7|. 

34. 

2 3. 3|, 5Ji 




ifi 

us* 

5. 

01 
w M • 

5f. 

.10. 

9fx- 

4 xx- 

15. 

1 1! 

TU ' 

*440. 

20. 

553. 


24. 

2-291. 


28. 

1-443. 


32. 

5-606. 
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ANSWERS 


EXERCISE 63. 


1, 

•l6. 2. 

5*3. 

3. 6S-83. . . 

4. *, 

36. „ 5. 4. 

6. 

1-5367. 7. 

•2659. 

8. 2-0074. 

9. 

•0750. 





EXERCI8E 74. 




1. 

11. 

2. 

28. 

3. 

127. 

4. 

267. 

5. 

473. 

6. 

8S88. 

7. 

23-4. 

8. 

4*7. 

9. 

•08. 

10. 

-0231. 

11. 

•957 

12. 

.8 

13. 

7J 

14, 

1-275. 

15. 

2-65. 

16. 

•101. 

17. 

*3 

18. 

11-6. 

19. 

•S93 

20. 

2-648. 

21. 

•144. 

22. 

•464. 

23. 

1-959. 

24. 

I-759- 

25. 

111111111. 









► 

EXERCISE 75. 




1. 

36. 

2. 6- 

3. 3. 

9. 


4. 2 

"6. 

5. 

11. 

. 6* 12 

' 7. 

5. 


8. 8. 





EXERCISE 76. 




1. 

1 dm. 7 cm 

, 9 mm, 

2. 

1 Dm. 2m. 1dm. 5cm. 

3. 

16 m. 7 dm 

t. 9 cm. 

4. 

1500 

mm. 



5. 

15500000 mm. • 

6. 

5 m. 

7cm. 5mm. 


7. 

9 ICm. 7 Hm. 1 m. 

8 dm. 8. 

5 m. 

1 dm. 5 

cm. 4 mm. 

9. 

8 m. 9 dm. 

7 cm. 2 mm. 10. 

195 ir 

t. 8 dm. 

5 cm. 5 

i mm. 

11. 

7 m. 3 cm. 

3 mm. 

12. 

33 in. 

9 dm. 4cm. 9 mm. 

13. 

3-45 mm. 

♦ 

14. 

3 m. 2 dm. 8 

cm. 7*5 

mm. 

15. 

166812000 

mm. 

16 . 

*12104. 




17. 1 hr. 46 min. 40 sec. 

EXERCISE 77, 

1. 3700 kilos. 2. 127 3. 270 grammes 4. 7-92. 

5. 1-452. 6. (1) 6c. (2) Is. 2g</. nearly 7. 

8. 1024 9. 42 min 40 sec. 10. G'4514S. 

EXERCISE 78. 


1. 180 sq.ft. 2. 133 sq.ft. 3. 143 sq, ft. 

4. 26 sq. yds. 6sq. ft. 48 sq. in. 

5. 36 sq. yds. 6 sq. ft. 112 sq. in. 

6. 144 sq. yds. 8sq. ft. 48 sq. in. 

7. 20 acres. 8. 62J acres. 9. 25 acres. 

,10. 91f sq. yds. 11. 12 ft. 12. 24 ft. 4 in. 

13. 440 yds. 14. 220 yds. 15. 239-197 sq. yds. 

16. 440 yds. 17. 220 sq. it. 72 sq. in. ’* 

18. 18 ft. 19. 50 min. 20. 22S8yds. ' 
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EXERCISE 

79. 

3. 37 yds. 4. 38£yds 
7. 375. 8. 666. 

V 

5. 

30 yds. 

14. 

2. 

6. 

42 yds. 

10. 

( 

i 

9. 

800. 

10. 

Rs. 54, 10a 

. 11 

. Rs. 5, 8a. 

12. 

Rs. 5. 9a. 5p. 13. 

Rs. 22. 

14 

. Rs. 38. 

15. 

Rs. 352. 

16. 

30 ft. 

17 

. 40 ft. 18. 25 ft. 

19. 

36, 12 ft. 

20. 

45, 30 ft. 

21 

. 50,40 ft. 

22. 

2' ft. 1 in. 

23. 

4|a. 

24. 

Rs. 32. 8a. 

25. 

Rs. 32. 

26. 

15 in. square; 744 titles. 

27. 

18 in. square: 525 

tiles. 


£ 39, 3s. 9d. 

28. 

Rs. 15326. 

10a. 8p. 

,Rs. 7340. 

29. 

30. 

10 yds. ; 22 yds. 31 

,. 16 ft. 

32. 

Rs. 24. 

33. 

Rs. 51,9a. 34 

, • R-, 31 . 4a. 35. 

25, 16 ft. 




EXERCISE 

80. 


1. 

2624 sq. ft. 

; Rs. 95 

, 10a. Sp. 

2. 

Rs. 136, la. 4p. 

3, 

Rs. 4. la. 

4. 

Rs. 595. 

5. 

Rs. 610. 

6. 

Rs. 34,15a. 

7. Rs. 124 ,7a. 1^. 8. 

5256 sq. ft. 

9. 

110400. 

10. 2lfy 150 yds. 

11. 

5 ft. 12. £491, Ss. 

13. 

4 ft. 

14. 5 ft. 

15. 

4 ft. 

16. 

30yds. ;2|ft 

.17. __L1 

ac. 2929 sq, 

■ yds. 

; Rs. S77, 10a, 3 p. 

18. 

Rs. 65. 

19. Rs. 666, 12a. 

20. 

Rs. 312, 12a. 


21. Rs. 458. 


EXERCISE 81. 


1 

4.* 

7. 

9. 

11 . 

14. 

17. 

18. 


1 . 

9 

L». 

6 . 

9. 

‘,2 

10. 
18 


792 sq. ft. 

972 sq. ft. 

Rs. 52, 12a, 5^ 
£55,10s.3££i. 

29 in. 

15 ft. 

Width 18| ft. ; 
25, 20, 16 ft. 

Rs. 5,1a. 1 \p. 
Rs. 19, 12a. 9M. 

19 ft. 

24, 16 ft. 

32 ft. 

25 ft., 20 ft. 

20 ft. 


2. 

1170 sq.ft. 

3. 

1170 sq. 

ft. 

5. 

120 yards..' 

6. 

136 yds. 


. 8. 

Rs, 10, 6a. 8p . 



10. 

Rs. 4, 8a. 4 p 

• 



12. 

8a. per yd. 

13. 

12 ft. 


15. 

702 sq. ft. 

16. 

Rs. 17, 

2a, 

height 14^ ft. 

18, 

Rs. 20, 4a. 

20. 

40, 32, 24 ft. 





EXERCISE 82 

2. 

4. 

7. 

10 . 

13. 

16. 

19. 


Rs. 10, 15a. 6p. 
Rs. 17,8a. 5. 

24 ft. 8. 

20 ft. 11. 

1068 yds.2 ft.14. 

25 ft., 20 ft. 17. 
15 ft. - 20. 


16 ft. 
18 ft. 
3024. 

4 ft. 

15 ft. 
Rs. 24. 
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21. 

Rs. 54. 

22. 

Rs. 81, 4a. 

23. 

24. 

20 ft. 

25. 

Rs. 6, 

, 4a. 

26. 

27. 

Rs. 237. Sa. 

28. 

8000 

sq. ft.: 

; Rs. 

29. 

301 ac.2424 sq. yds. 


30. 

31'. 

Rs. 15326, 10a. 8p. 

; Rs. 

7340. 



32. 

12 ft. 74 in. 

33. 

16 ft.; 

10 ft. 

34. 

35. 

10 It. 

36. 

£3. 5s. 

m d. 

37. 

38. 

RsJ420. 

39. 

12^ ft. 


40. 


EXERCISE 83. 


Rs. 20. 

Rs. 20, 13a. 
673, 12a. . 

Rs. 66, 10a. 8£k 

5 ft. 

14 ft. 

£3 3s. 9 


1 . 

24 sq. yds. 

2. 

104 sq yds. 

3. 

75 sq. ft. 

4 

41 sq, yds. 

5. 

90*sq; ft. 

6. 

134 sq. ft. 

7. 

28 It. * 

8. 

24£ ft. 

9. 

154 sq. ft. 

10. 

6-928 sq. ft. 

11 . 

10 ft. 8 in. 

12. 

11 ft. 

13. 

96 ft. 

14. 

187-083 sq. ft. 

15. 

217 sq. ft. 

16. 

40 ft. 

17. 

22f,; 12|| ; 30 ft. 


18. 

10S2-5 sq. ft 

.19. 

25 ft. 

20. 

10 ft. 9 9 in, 

21. 

524 sq. ft. 

22. 

70 sq. ft. 

23. 

11 ft. 3 in. 

24. 

160 sq. ft. 

25. 

15 ft, 4 in. 

26. 

174 sq. ft. 

27. 

15 ft. 

28. 

33 ft. 

29. 

44 ft. 

30. 

14 ft. 

31. 

14 ft. 

32. 

384 sq. ft. 

33. 

3S50 sq. ft. 

34, 

5 ft. 

35. 

60: 80 ft. 

36. 

32 ft. 

37. 

18§ sq. ft. 

38. 

3-55 : 4. 

39. 

3 sq. ft. 63 

sq. in. 

40, 

210 sq. Iks. 


EXERCISE 84. 


1 . 

4. 

7. 

10 . 

13. 

16. 

18. 

20 . 

22 . 

25. 

27. 

29. 

32. 

34. 


IS cu. ft. 2. 

75 cu. in. 5. 

1 cu. ft. 8. 

48 cu. ft. 11. 

(c) 27 cu. yds. 

15-588 ft. 14. 

28| sq. ft. 17. 

1 cu. yd. 10 cu. ft 
68 cu. yds. 14 cu. ft. 

20412. 23. 10530. 

Re. 1, 13a. Qp. 

52 tons 14 cwt. 2 qr. 21 lb. 
234 gallons. 30. Rs. 46. 

1 cwt. 1 qr. Ilf lb. 

4 hrs. 3 min. 35. 4’ miles. 


3. 
6 . 
9. 

@) 

12 . 

746 sq. in. 15. 
108 sq. ft. 54 sq 
64 cu. in. 


6 cu. ft. 

114 cu. ft. 

1 cu yd. 

(a) 64 cu. in. 


108 cu. in. 

240 cu. cm. 

10 cu. yds, 

| CU. ft. , 

27-13 ft. 

41 1 sq. ft, 
in. 

19. 72 cu. yd. 

21. 17280. 

24. Rs. 2, 12a. 5£. 

26. Rs. 8, la. - 
28. 4 tons 16- cwt. 1 qr. 20 lbs 
31. 10 cu. it. . 

- 33. 2970, • 

36. 630. 37. 60, 
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arithmetic made easy 


1 . 

5. 

9. 

13. 

17. 


2|- ft. 2. 

4 ft. 6. 

2 ft. 6 in. 10. 
18 ft. 14- 

6 in. IB. 


EXERCISE 85. 


2 ft. 3. 
1 ft. 8 in. 7. 
6 ft. 11. 


l-o in. 
2 in. 


15. 

19. 


2 ft. 4. 

4 ft. 6 in, 8. 
Uj ft. 12. 
2\ ft. 1G. 

3 ft. 9 in. 20. 


1 ft. -8 in. 
5 ft. 6 in. 

H ft. 
li ft. 

H in - 


EXERCISE 86. 


1. 

105 cu. ft. 

2. 960 cu. ft. 

3. 

150 cu. in. 

4. 

1540 cu. in. 

5. 44 cu. in. 

6. 

25 cti. in. 

7. 

8 cu. ft. 9 cu. in.8. 756 cu. ft. 

9. 

240 cu. in. 

10. 

30 cu. ft. 

11. 594 cu. in. 

12. 

792 cu. in. 

13. 

4620 cu. ft. 

14. 1925 cu. ft. 

15. 

35 ft. 

16. 

34 ft. 

17. 704 cu. ft. 

18. 

140S0. 

19. 

11 cu. ft. 1188 cu. in. 20. 18 cu. ft. 

576 cu. in. 

21. 

7 in. 

22. 8 in. 

23. 

2420 gallons 

24. 

If ft. ' 

25. 3| ft. 

26. 

100 ; 153. 



EXERCISE 87. 



1. 

Re. 1, 15#. 

2. 11#. 3. 

1 min. 48 sec. 

4. 

Rs. 26, 4a. 

5. Rs. 196, 8a. 



6. 

Rs. 2, la. 

; Rs, 30, 15a. 7. 

Rs. 3, 10a. 6p, 

8. 

Rs. 6. 

9. Rs. 45. 10. 

6035 meters nearly. 

tl. 

Rs. 97, 2a. 

12. 1271. 13. 

Rs. 3, 1 

\a. 

14. 

26. 

15. 304. 16. 

£ 1, 15s 

. 

17. 

Rs. 21, 14a 

. 18. 2s. 2 Id. 19. 

Rs. 17, 

8a. 

20. 

1 min. 22\ 

sec. 21. 

Rs. 5, 14a. lift. 

22. 

24 miles 4 : 

fur. 28 poles. 23. 

60. 


24. 

Rs. 403, 9 a 

t. 25. i§. 26. 

Rs. 101 

, 4a. 

27. 

Rs. 1009, 5a. 28. 

Rs. 407 

. 11a. 4ft. 

29. 

Rs. 984, 

15a. 4ft. 30. 

3 hrs. 10 min. 

31. 

9. 

32. Rs. 517, 8a. 33. 

1S3| miles. 

34. 

1\ ac. 

35. 3 ac. 36. 

Rs. 30. 

37. Rs. 60. 



EXERCISE 

83. 


1 . 

5, 

9 

13 

1 € 

20, 

10 days. 

. 28. 

. 48 men. 

». 30. 

r S' *• 42 days. 

in 4n ayS ' 7; 2 F, da 3' s - 8 - Hi- days. 

11 R 700 ' «, 38 ‘ da ys- 12. 2S days. 

1 . 4 „' 6 “ onths - 1 i- 5 hrs. 12 min. 

17- 24. 18. 64. 



19. 

£3.75. KV. 20. 

2= chk. 21. 

Rs. 87, la. 8^ 

22. 

101. 23 

4 miles. 24. 

14 days. 

*/5. 

202* mile's. 26. 

11J. 27. 

1600 men. 

28. 

13$ da vs, 29. 

26- daj's. 



EXERCISE 89. 


1. 

8^ days. 

2. 

21 men. 

3. 

9 men. 


4 

8K hrs. 

5, 

Rs. 480. 

6. 

£ 545, 6s. 3d 

t 

* 

7. 

Rs. 33, Fa 

. 4/>.8. 

6 days. 

9 

124 dnys. 


10. 

60 days. 

It. 

Rs 37, 8a. 

12. 

100 months. 


13. 

?, hr. a dav. 14. 

6 days. 

15. 

9 men. 


16. 

86 d i vs. 

17. 

2 men. 

18. 

7 men. 


19. 

Rs. 31. 6a 

, 20. 

63 days. 

21. 

48 oz. 


22. 

IS pumps. 

23. 

15 pumps. 

24. 

IS days. 

- 

25 

Re. 1 , 8a. 

26. 

9 months. 

27. 

2 days. 


28. 

540 £juns. 

29. 

4S days. 

30. 

25£ days. 


31. 

32 days. 

32. 

14 women. 

33. 

45 men. 


34. 

7-1 hrs 

35. 

27 days. 

36. 

125 men. 


37. 

1250 men. 

38. 

Rs. 5096. 

39. 

S4 men. 40. 

, 32 men. 




EXERCISE 

! 90. 



1. 

Rs. 72. 

2. 4S 

marks. 3. 

36 dollars. 4. 

Rs. 16. 

5. 

10 lbs. 

-6. 24 

mds. 7. 

Rs. 68, 12a. 8. 

9 days. 

9. 

74 days. 

10. 82 

: fr. 50 c. 






EXERCISE 91. 



1. 

3: 1. 

2. 3 

: 4. 3. 

4 : 5. 

4. 5 

: 9. 

5. 

12 : 13. 

6. 3 

: 1. 7. 

11 : ' 

U 8. 4 

: 1. ‘ 

9. 

1 : 15. 

10. 8: 

: 9. 11. 

5 : 6. 

12. 15 

: 20. 

13. 

16 : 27. 

14. 81 

: 64. 15. 

216 : 

: 343. 16. 9 : 

: 12. 

17. 

(a) 41 (6) 

33. 18. 25 : 39. 19. 

91 : ! 

31. 20. 9: 

16. 

21. 

(i) 21 : 32 

hi) 105 

: 326 : 144 : 

160. 



22. 

21 : 18 : 20 : 25. 

23. 

20, 

25. 24. 6, 

10. 

25. 

21, 42, 35, 

. 26. 5 

: 4. 27. 

3 : 28. 28. 15 

, 25. 

29. 

25 : 24. 

30. 15 : 30 : 40 : 48 and 

5 : 16. 





EXERCISE 

92. 



1. 

12. 

2. 9. 

3. 30. 

n 
* * 

IS. 5. 

16. 

6. 

84. 

7. 42. 

8. 54. 

9. 

120. 10. 34. 

11. 

16. 12. 12. 

13. No. 

14. 

Yes. 


15. 

217 : 216. 


16. 50 ; 3rd. tcrm=»3- n * 


17. 

1 : 3. 18. 217 

: 865. 

19. 

£ 3. {20. 

? lb. 
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EXERCXSE 93. 



1 . 

4. 

6 days. 

9§ days. 


2. 

5. 

3 days. 
lOf days. 

3. 

6. 

60 data. 

13?, days. 

7. 

8 10, 12 da 

tys 

. 8, 

42 days. 

9. 

4 days. 

10. 

1\ 'days. 


11. 

60 days. 

12. 

15 days. 

13. 

16| days 


14. 

16 days. 

15 

3 days. 

16. 

334 days. 


17. 

6 days. 

18. 

o days. 

19. 

8 days. 


20. 

1 14k days. 

21. 

72, 36 days. 

22. 

25. 

93}, 40 day 
20, 30 days 

'S. 

23. 

28. 

24, 72, 36 davs.24. 
434, 58 } days. 27. 

20, 25, 30 days, 
40, kS-Ar. 50 day: 

28. 

28f.. 36, 48 

days. 29. 

5 days. 

30. 

ini!} clays. 

31. 

16 'days. 


32. 

2 : I. 

33. 

21 days. 

34. 

8 hours. 


35. 

1 0 days. 

35. 

16 days. 

37. 

7 trrr days. 


38. 

60 days. 

39. 

4S0, 600 days. 

40. 

8 days. 


41. 

51 %. 






EXERCISE 94. 



1 . 

Rs. 9 ] Rs. 

7, 

8a. ; Rs. 6. 



2. 

A Rs. 15 ; 

B 

Rs. 10 

;C Rs. 12}. 

3, 

Rs. 12. 

4. 

9f weeks ; 

£ ; 

341, 5s. 


5. 

Rs. 145S6, 

6. 

30 days. 




7. 

15 days. 



EXERCISE 95. 



1 . 

1} min. 


2. 8: 

minutes. 3 

in 

e*£- 


4. 

li A.M. 


5. 24 hours. 6, 

21 

hours. 


7. 20 minutes after noon. 8, 45 minutes past 12. 

9. 6 hours. 10. 12 minutes past 5. 

11. Afte 4 min. 12. 12f minutes. 13. 10§ minutes. 

14. 161 minutes. 15. 53 minutes. \ 

\ 


1 . 

3. 

5. 

7. 

10 - 

13. 

16. 

19. 

22 . 

25. 

28. 


EXERCISE 98. 

minutes. 2. 51 ft. 

5 p. m. ; 14 and 18 miles. 4. 26} miles ; 1} miles. 

21 hours ; 2| hours. 6. Up. m. ; 60 miles. 

29 miles. 8. 37} miles. 9. 39§ miles. 

150 yards. 11. 3 O’clock night 12. After 14 hours. 

9 hrs. 37-^- min. 14. \\ miles. 15. 15 miles. 

12 miles. 17. 2\ miles. 18. 400 leaps. 

540 leaps. 20. 3 ^ minutes. 21. 20 f miles. 

20 miles. 23. 15 min past 5. 24. 7 miles. 

4| miles. 26. ^ mile. 27. 46314 hours. 

10 mm. 29. 13} miles. 30. 90 miles. 


AXSUT.US 
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EXERCISE 97. 


i. 

•140 yutds. 

O 

* 

40 mihs. 

3. 

1 76 yards. 

4. 

5 £ s cmds. 

0. 

9 seconds. 

6. 

(?) 45 sec. (ii) 5 sec 

7. 

44 srenmis. 

8. 

4,1 sec. ; 404 

sec. 9. 

1 minute. 

10. 

16,1 niihs. 

11. 

21 1 miles. 

12. 

110 yards. 

13, 

80;; y. i ds. 

14 

58 ;j yards. 

15. 

138 yards. 

16. 

385 miles. 

17. 

444 miles. 

18. 

32 miles. 

19. 

15^7, 29 1 2 miles. 


20. 

121 yards ; sec. 

21. 

3 h »ms 40 min. 


22. 

114 seconds. 

23. 

88, 55ynrd>. 

21 

16 ; 13. 

25. 

15* 60 miles. 


EXERCISE SS. 

1. 4.-?^ h<nrs. 2. 374 minutes. 3 2v hours. 

fc.» ^ - v» * 

4. 6 hom^. 5. 1 (- minutes. 6. ^ mile per hr. 

7. ^ ;1 a mile per hr. S. 26- minutes. 9. 34, 14 miles per hr. 

10. 3 times. 

EXERCISE 99. 

1. 20£n. 2 10 minutes. 3. 29 yards. 

4. 2221. 5. 53 yards. 6. 5.4 minutes. 

7. 586-j yards. 8. 79^ v . s. 9. 5} minutes. 

10. 2S vaYds. 11. J\ ' 12. C. 

13. 27 points. 14. 10 *. 15. C;40.,16. 28.- 

EXERCiSE 100. 

1. {;) 20 hrs. (ii) 3 ; \ hrs. 2. 12 hrs. ; 2£ hrs. 

3. (/) 20 hours, (it) 20 hrs. 4. 2 hrs. in each case. 

5 . 300 davs. 

EXERCISE 101. 

1. (/) 21y’j (iVI 5.^-. 38^- (Hi) 54^ minutes after 4. 

2. (0 2/^j- (;7j 1«/^. u.’ y T m unite:, aflet$;^jjm) at 6. 

3. p) 10^. (?n 27 ^ { t (?7/r43 T \ minutes aftv-7 2. 

4. (?) 43-jy it. >7 2?-^ (rVi) 10^4 minutes a f.er 8. 

5. (n 49^ (ii) 32-jy (m; I G’^j -minutes after 9. 

6. (r) 32 s (ii) l6yV 49 T J T minutes after 6- 

7. 32-jT; minutes after 4. 8. 43y t minutes after 7. 

•9. 23^ minutes after 5. 10. 23^ minutes after 3. 

11. 2 min. 36 sec. to 4. 12. 6 p.m. 

13 3 hrs. 58 min. 8 sec 14. II hrs. 47 min. 55 sec. 

15. 160 hrs. ; 3 hrs. 58 min. 53 J sec. ; 4 hrs. 53 J sec. 

16. SO hrs. ; 13J min. past 4 ; 16g min. to 4 on Tuesday. 



568 

17. 

19. 

20 . 
22 . 

23. 

25. 

26. 
28. 
30. 


arithmetic made easy 

March 16. 1941, 9 A. M. IS. August 18 at noon. 

Diff 33 min. 35 sec.; 110^ days. . 

8m minutes to 9. 21. 10 hrs. 14 min. 24 sec- 

At the same time on the after noon of Aug. 23, when 
the first clock will show 1-46' and the second 2-16 . 

Real time midnight 6 and 7 Julv ; time indicated 

5 hrs. 58 min. 7\ sec. 24 M3 p m. on July 2. 

They 1 ist agreed at 10 hrs 30 m n. p. m. when they 
both indicated 10 hrs. 30 min. 50 sec. 

37 49 minutes past 5 27 32^ s minutes past o. 

2 1 T % minutes past 3. 29. 2 hours 7 TT minutes.. 

12 davs before ; after 528 days. 

EXERCISE'102. 


1. 

JL. 

2. 

J 3 $ 5 . 

4. 

a 

n- 

5. 

2 O 

S 

6. 

•16. , 7. -45. 

8 . 

•075. 

9. 

To 

•175. 

io. : 

28 11. 37$. 

12. 

12£. 

13. 

6|. 

14. 

9. 15. 33. 

18. 


17. 

7\ 

18. 

Rs. £6. 19. Rs. 84. 

20. 

Rs. 273. 

21. 

£ 40. 10s. 

22. 

£ 21, 4s. 3d. 

23. Rs. 16, la.8p. 

24. 

(i) 1600 ( it) 1500. 25. (i) 20 (it) 

20 (Hi) 50. 

26. 

216. 

27. 

Ch. 114, Moh. 190, Hindus 456. 

28. 

Rs. 72 

29. 

4$. 30. 20. 

31. 

£ 562, 10s. 

32. 

13$. 

33. 

20. 34 798. 

35. 

Rs. 500. 

36. 

Rs. 1036. 

37. 

2100. 38 192. 

39. 

1500. 

40. 

Rs. 6000. 

41. 

Rs. 1906, 4a. 

42. 

50%. 



‘ 

EXERCISE 103. 



1. 

27783. 

2. 

331776. 8. 9000. 

4. 

25194. 

5. 

4. 

6. 

10. 7. 5. 

8 . 

9112*5. 

9. 

Rs. 675. 

10. 

18i I -‘- / 11 Si- 

12. 

10a. 

13. 

15 al 

14. 

1000. 15. 500. 

16. 

16$%. 

17. 

23jjr°/ n . IS 

. 3 mds. 37$ sr. 

19. 

20000. 

20. 

630. 

21 

. 200. 22. 23°/ 0 . 

23. 

£ 1, 6s. 8 d. 

24. 

81%, 19< 

/o. 1 * 25. 297391,520139. 





EXERCISE 104. 




1 . 

5. 

8 . 

12 . 

15. 

19. 

23. 


16$. 2. 15. 3. 

16i years. 6. 7376. 7. 

1 1-9 years. 9. 15 years, 10. 

15 years 11 months. 13. 
Rs. 80i. 16. 15T6 years. 17. 


28. " 20 
Rs. 2i. 24. 


Rs. 468. 

120 . 


21 . 

25. 


8. 4. 7§. 

Rs. 41, 8<i. 6p. 

115. 11. 55$. 

14 years. 14. 32$ years. 
25 years. 18. 9 runs. 
95°. 22. Rs. 4. 

Rs. 105. 
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EXERCISE 105. 

1: Rs. 10. 2. Rs. 225 gain. 3. JRs. 84. 

4. Rs. 2, 9 a. S/>. gain. 5. gain 2a, 6. £ 65. 

7. 9s. 4rf. loss. 8. Rs. 217. 9. 2a. per sr. 

10. Is. 8.'/. per lb. 

EXERCISE 106. 


1. 

20% 

0 

«u/. 

25% 

3. 

33/,% 

4. 

121% 

5. 

33/% 

c. 

•1%. 

7. 

25% loss. 8. 

25j|$% gain 

9. 

50% gain, 

. 10. 

26,\%loss. 11. 

12/%- 

12. 

20% loss. 

13. 

25%, 

14. 


•(.gain. 15. 

4% loss 

;. 16. 

33/%. 

17. 

20% 

13. 

n- 

19. 

25% 

20. 

2^j% loss. 




EXERCISE 107. 



1. 

Rs. 72. 


2. 

Rs. 483, 12a. 3. 

Rs. 

61, 5a, 4p. 

4. 

26S0. 


5. 

10.?. lOd. 



- 

6. 

Rs. 1152; 

Rs. 

7, 3a. 

2 gA 

7. 

9a. 

7 IP- 

8. 

Rs. 6, 7a. 


. '9. 

10. 

10. 

20. 



EXERCISE 108. 


1. Rs. 25. 2. Rs. 33, 5 a 4p. 3. Rs. 90. 

4. Rs 133, 5a. 4p. 5. Rs. 200. 6. 4a. Ip. 

7. Rs. 145, 15a. 8. Rs. 70, 10a. 9. Rs. 86, 10a. 8p, 

10. Rs. 210 , 15a. It. £5. 12. Rs. 106. 

13. 18 for a rupee. 14. 9S for a rupee. 15. Rs. 50. 

EXERCISE 109. 

1. Rs. 200. 2. Rs. 50. 3. £ 3373, 6s. 8d. 

4. Rs. 55, 8a. 10j^. 5. Rs. 2, la. 4/>. 6. Rs. 4000. 

7. Rs. 250. 

EXERCISE 110. 

1. Rs. 8. 2. Rs. 100. 3, Rs. 112, 8a. .. 

4. Rs. 1 91, 4a. 5. £ 5, 7 s.6d. 6; £ 96. 

7. Rs. 10, 8a. 8. £ 11, 6s. 9. 2560. 

EXERCISE 111. V . 

1. 10$ p. c. loss. 2. 8 } p. c. gain. 3. 21 p. c. loss. 

4. 16 p. c. gain. 5. 14J% gain. 6. 13 p. c. gain. 

7. 28$ p. c. gain. 8.’ 3/ p. c. gain. 

EXERCISE 112. 

1. £70. 2. Rs. 48. 3. Rs. 9. 4. 2^ p. c. loss 

5. Rs. 8 permd. 6. Rs. 9, 6a. 2 \p. 

7. 35. 8. 1I£. 
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EXERCISE 113 



1. 

Rs. 4, 

2. 

Rs. 15. 3. Rs. 26. 

4. Rs. 

280. 

5. 

Rs. 3|. 

6. 

Rs. 25. 






EXERCISE 114 



1. 

4s. 

2. 

21 l. 3. Re. 1. la. Gp. 4. Rs. 10, 4a. 

5. 

4 cwt. 

6. 

5 srs. 7. quart. 

8. Ik srs. 




EXERCISE 115. 



1. 

960. 2. 

1920. 3. 240. 4. 10 for la. 9/>. ; 40 doz. 




EXERCISE 116. 

# 


1. 

Rs. 16. 

2. 

Rs. 25. 3. Rs. 16, 10a. 8p. 4. 

Rs. 15. 

5. 

15 for 2a. 

6. 

Rs. 200 7. Rs. 230. 

8. 

200s. 

9. 

£8. ' 

10. 

Rs. 50. 






EXERCISE 117- 



1. 

Tea 2s. Gd. ; 

sugar Gd. 



2. 

Tea Re. 1 

14a. ; coffee 13a. 4p. 



3. 

Tea Rs. 2 

8 a 

. ; sugar 2 a. 8 p. 



4. 

Tea Re. 1 

!, 2a. 4p. ; sugar la. 8/>. 



5. 

Rice Rs. 

5 ; wheat Rs. 3^. 


' 




EXERCISE 118. 



1. 

40§. 


2. Rs. 24, 6a. 3i 

Rs. 6776. 


i . •• 4 - 

Rs. 1000. 


5. 21*. 






EXERCISE 119. 



> i. 

Rs. 12, 8a. 

2. Rs, 7, 8a. 

3. Rs. 45, 

, 8a. 

• V" 4. 

Rs. 7. 


5. Rs. 5, la. Gp. 

* , 


V 



EXERCISE 120. 



:• ' 1. 

Rs. 60. 


2. Rs. 55. 3. 

Rs. 30. 


* . 4. 

> “ ' 

Rs. 50. 


5. Rs. 15. 





EXERCISE 121. 



l. : 

i 

22 mds. 

2. 

117' mas. 2. 60. 

4. 680. 





EXERCISE 122. 



i. 

« * 4 

Rs. 310, : 

250. 

2. Rs. 2100, 1500. 

3. Rs. 

60, 75. 

4. 

Rs. 150, 

75. 

5. Rs. 175, 150. 

6. Rs. 

320, 200. 




EXERCISE 123. 



1. 

12|. 

2. 

43|. 3. 20. 4. 

12^. 
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EXERCISE 124. 


5/7. 


2 . 


1 . 

4 


Rs. CM 00. 

Rs. 2100, MOO. 


9/7. 3. Rs. 2b 

EXERCISE 125. " 

° Rs. 5333, 5/7. Ap. 3. 

6 


5. 


Rs. 5. 
EXERCISE 126 


4. £2, 4s.-5l<f. 


Rs. 200, 250. 
Rs. 50, 40. 


3. 

Rs. 31, 14a. 

2. 

65 • 

3. 

30} p. c. gain 

4. 

Rs. S, 5/7. Ap. 

5. 

8. 

6. 

7 p. c. loss. 

7. 

Rs. 5. 

8. 

Rs. 33, 5/7. 4//. 

9. 

Rs. 46; 60. 

10. 

960. 

11. 

Rs. SO. 

12. 

621 p. c. 

33. 

2S&. 

14. 

48 lbs. 

15. 

X ' A 1 

3G. 

72 eggs for 7s 

. 17. 

] 50/ 

J °1T» /fi 

38 

Rs. % 2G^. 

19. 

Rs. 54, 4/7. 

20. 

Rs. 3, 15/7. 4p. 

21. 

6/7. 

00 

4j\ p. c. loss. 

23. 

80 lb. 

24. 

Rs 31, 4a. 

25. 

24 vds. 

26. 

25 p. c. loss. 

27. 

21 % profit. 

28. 

Rs.’ 600, 750. 

29. 

Rs. 250. 

30. 

Rs. 90 loss. 

33. 

j'o sr. 

/ 25. 

33. 

5/7. 4p. 

34. 

I p. c. loss. 

85. 

16 dozen. 

36 

Rs. 185, 200. 

37. 


38. 

Rs. 150, 125. 

39. 

6 scores. 

40. 

Rs. 120. 80. 







EXERCISE 127. 



1. 

Rs. S7, 12/7. ; 

Rs. 131, 10a. ; Rs. 307, 2a. 


O 

(-i* 

Rs. 225 ; Rs. 

150 ; 

Rs. 1 12, 8/7. 



3. 

Rs. 50, 2a. ; } 

Rs. 300, 124 : Rs. 150 

, 6/7. 

; Rs. 125, 5«. 

4. 

60°, 100°, 20 c 

> 

• 

5. 120. 

6. 

Rs. 39. 

7. 

Rs. 207, 245, 

286. 




8. 

Rs. 152, Sa. ; 

Rs. 189 Ga. : Rs. 244 

. 2a. 


9. 

Rs. 132 ; Rs. 

165 * 

Rs. 220. 



10. 

Rs. 63. 3/z. ; Rs. 42 

. 2/7. ; Rs. 21, !i 

a. 


11. 

Rs. 120 ; Rs. 

150 ; 

Rs 180. 



12. 

Rs. 151, 8/7. ; 

Rs. 75, 12a. ; Rs 25, 

4a. 


13. 

£ 60 ; £ 90 ; 

£ 100. 




14. 

Rs. 540 ; Rs. 

270 ; 

Rs. 180 ; Rs. 135. 


15. 

Rs. 80 : Rs. ! 

120 : Rs. 150. 



16. 

A Rs. 113, 5/z. 4p. 

; B Rs. 268, 5a. 

4 fi.; 

C Rs. 243, 5a, 


19. 42, 36 and 30 years. 20. 3 jfcs. ;4 2 ^. ; 5| g-s. ; 7 | Is 
21. Rs. 145, Rs. 116, Rs. 290. 
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72 four-anna pieces. 

22. 36 rupees^ 54 eight anna pi > 1200 960 0. 

s SS5s ~ 

I?! Rs. 560, Rs. 6 ^ 0 - ^ s r 186 6 % 8 29. £4, 4s*; £3 ; £1, 16s- 
28. Rs. 3762 Rs. 2280, R • 9 69 9a 9 £. ; Rs. 41, \2a.3p. 

£ 

S K:M: | ^00^800, 8oo. 

36. 40,36yrs. |7 4 Vyrs. 40. 120,108,84. 

3. Rs. 3432, Rs. 2860, Rs 104r>8. 

t & n 5 50 R Rs’2450 Rs 3500 and Rs. 4200. 

8. ^^^^-^450^, 540. 

10. Rs. 3150. *3 Rs 329 ; Rs. 121. 

12. Rs. 1600. *?* -Re 3400 ; Rs. 8500. 

14. Rs. 1600 ; Rs. 1800. * • ^ £54Q . g £900 . 

R 35 Vo 4 Rs 225 19- Rs. 330 ; Rs. 2100. 

; ?Rs 6 122 R 8 S i I Rs. 1542 21. 10 months. 

EXERCISE 129. , 

■ m t i 19 13 15 19 etc., 

Nate— In many questions e.g.- 10, 11, > ’ 

other answers are also possible . . _ a o • 1 

1. 3:1, 2. 1:5, 3. 7.5. *■ -• 

5. 4 : 1. 6. 7:9. 1’ VA'-Q. 12* 1*1: 4. 

9. 2 : 5. 10. 1 : 1 : 6. 11. 1 • 1 - 2 - * 

13. 1:1: 4. 44. 9 sr. 15.; 8 sr. 1- - ; 2 

17. 10% sr. 18. 36, 12, 12, 24 gallons. 19. 1 ; 1 • • 

20. 52 : 78 : 51 : 68. 21. 45 gallons. 22. 30 b allon . 

23., 79:49. 

EXERCISE 130. 

1. 23 : 4 ; Rs. 2, 9a. 2. 40 apples, 20 pears., 

3. 31:1- 4. Ratio of equality. 

5. 16 - 2 gallons 6. 13 : 9 7. 72 | 0 and 06 | 0 . 


ANSWERS 
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i. 

4. 


1 . 

4. 


1. 

4. 

7. 


1 . 

5. 


1. 

5. 

9. 


5. 

6 . 

3. 

10 . 

1. 

7. 

9. 

1. 

3. 

5. 

7. 

8 . 
10 . 


EXERCISE 131. 

Bovs 60, girls 90. 2. 100, 80. 3. 35 florins, 40s. 

SO lbs. 5. 25 yds. 6. 86§, 56|, 56| lbs. 

EXERCISE 132.- 


3? months. 


7 months 

70 sheep. 
51 | acres. 
3 acres. 


2. 7| months. ■ 3. 92^ days. 

5. 80 months. 6. 8'7 months. 


EXERCISE 133. 

2. 70 oxen. 3. 14 days. 

5. 190 oxen. 6. 9 minutes. 

8. 65 gallon, 13 hours. 

MISCELLANEOUS EXERCISES II. 

I 


5. 2. 69 eggs. 3. (a) Rs. 44, (&) 1*00001. 4 ; 30 days 

Rs. 1435, la. Q\p. 6. 30 days. 7. ' 195. 


8. £6, 10s. 3d. 


99679. 

165 mangoes 
4:5. 


9. 88 yds. 10. 20*4 yrs. 

II 

2. f. 3. Rs. 17, 2a. 4. Rs. 40 
6. 2f days.7. 36-284. 8. 42 days. 

10. 5a. lip. 

III 




2 . Uk 


24 - 


8. .8 days. 4: 3d. 


24000 males ; 26000 females. 

Rs. 63, 10<i. 2§^. 7. 76*2,38*1 yds. 

4 sov., 6 h. cr„ 22s. 9. 1367 Km. 

At 8 p. m. on Monday ; 5 hrs. 59 min. 48$ sec. 

IV , 

£8 Is. 2. 9990, 10125. 3. 1849854486324 

£27 0s. 5 \d. 5. 150 marks. 6. 5 days, 

42 miles 726 j^ds. 8. £1, Os. lOi. 

99X807=806193. 10. If cwt„ £1, 1 s.Qd. 

(1 and 5) or (6 and 0). . 2* £48; B 84. 

1296 cu- in.; 5a. 9p. £ Rs. 31, 4a. 

oooa rupn o* yyyt># 

Rs. 5 8a. Qp . ;Rs. 5. 13 a. 6p.] Rs, 6. 2a. 6p.) Rs. 6, la. 6p. 
Rs. 11865, 3a. 2 \p. 0. 156 boys. 

Length 27 ft., breadth 18 ft. height 12 ft. 
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1 . 

5. 

9. 

1 . 

5. 

9. 


1 . 

4. 

7. 

10 . 


1. 

20% gain 
4$ days. 


4|, '63. 
30-557 ft. 
ft. 


2 . 

6 . 

10 . 

2 . 

6 . 

10 . 


5. 4. 15 ft. 

1*0001. 8. 10 yds., 22 yds. 


Rs. 3, 1 a. 6 p. 


VI. 

•0203125. 3. 

32 days, 7. 

13 stones 4 lbs. 

VII. 

1 ft. 3. 

186. 7. 

20 , 21 . 

VIII. 

2. G. C. M.=-279 ; L. C. M. =25234713. 


Rs. 1440. 
17s. 3d. 


4. 

8 


1232 yds. 
2-068501. 


178 hrs. 52 min. 30 sec. 4. 

Th,m- 6 - i • 8 - £ 

Rs. 4, 6a. 9. 39 yds. 10. 

IX. 

3 T f 2. 7 hrs. 

12 min. 40^- sec. 5. 6 yds. 

3000 leaps of greyhound. 8, Nothing. 
[a) 2\, 8-729. (b) Rs. 180. 

X. 


16 days. 

C passes. 

4 hrs. 36 min. 

3. 1-384615. 
6. 2 : 3. 

9. 4| lb. 


1. 

3. 

4. 

7. 

9. 

1. 

5. 

8 . 
11 . 
13. 
15. 

1. 

4. 

7. 

10 . 


6 times 


2 . 




in. 


6 men. 

After 9 days. 


39| miles from the starting place. 

Rs. 2, la. 9 p. 5. Rs. 72. 6. 

{a) 33, 44 ft. (b) 125%, 149%. 8. 

125 subscribers. 10. 40 men. 

EXERCISE 134. 

Rs. 18. 3. Rs. 80. 4. Rs. Si. 
Rs. 6|. 7. Rs. 23, la. 

9. Rs. 72. 10. Rs. 150. 
12. £117, 6s. 

14. Rs. 228,- 3a. Sp. 


Rs. 16. 2. 

Rs. 16. 6, 

Rs. 16, 6a. 6 p. 
Rs. 26, 10a. 8 p, 

V £197, Is. 3d. 

Rs. 351, 4a. 8 \p. 


Rs. 126. 

Rs. 56, 4a. 

Rs. 160. 
Rs. 335, la. 5 p. 


EXERCISE 135. 
2. Rs. 63. 

5. Rs. 144. 

8. Rs. 42, 61^. 


3. Rs. 146, 4a. 
6. £97, 4s. 

9. Rs. 16S, 5%p. 
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ANSWERS 


EXERCISE 136. . 


1 . 

Rs. 

45. 


2. 

Rs. 

SO. 3. 

Rs. 42. 

4. 

Rs. 

103, 

2a. 

5. 

Rs. 

159, 4a. 6. 

Rs. 42. 

7. 

Rs. 

120, 

11a. lip. 

8. 

Rs. 

241.8a. 9. 

Rs. 37, 8a. 

10. 

Rs. 

106, 

5a. Sp. 

11. 

Rs. 

182, 3a. Ap, 


12. 

Rs. 

189, 

4a. 6p. 

13. 

Rs. 

356, 3a. \p. 


14. 

Rs. 

126, 

3 a. l\p. 

15. 

Rs. 

44, 15a. 6p. 






EXERCISE 137. 


1 . 

Rs. 

1S5, 

15a. 


2. 

Rs. 86, 11a. 

7 X l 0 p. 

3. 

Rs. 

208, 

3a. iO*^ 


4. 

Rs. 116, 4 a. 

10 p. 

5. 

Rs. 

148, 

6a. 9 p. 


6.’ 

Rs. 226, 14a 

. 6 p. 

7. 

Rs. 

1694 

5a. Ap. 


8. 

Rs. 1464, 10a. Ip. 

9. 

Rs. 

2111 

i, la. 3 pt 


10. 

Rs. 15S7, 12a. 2 p. 





EXERCISE 138. 



1. Rs. 5. 2. Rs. 13. 3. Rs. 5, 10a. 

4. Rs. 20, 14a. 5. Rs. 38, 6a. Aip. 6. .Rs. 7, 3a. 2 

7. Rs. 20. 8. £ A, 6s. Aid. 9. £ 5, 4s. 

10. £4, 3s. Ad. 11. /■ 25, 4s. 12. £ S, 8s. 9rf. 

13. £ 14, 6s. Sr/. 14. £ 27, 6s. 3rf. 15. Rs. 146, 10a. 8p. 

16. Rs. 7487, 3a. 2'£p.i7. B paid Rs. 10, S a. more. 

18. Rs. 2032. ** 19. £ 3, 1<7. 6rf. 20. Rs. 500. 


1 . 

Rs. 

520. 

2. 

EXERCISE 139 
Rs. S33, 5a. Ap. 

3. 

Rs. 1050. 

4. 

Rs. 

640. 

5. 

Rs. 533, 5a. Ap. 

6. 

Rs. 266, 4a. 

7. 

Rs. 

600. 

8. 

Rs. 600. 

9. 

Rs. 1000. 

10. 

Rs. 

2400. 

11. 

Rs. 7S00. 

12. 

£ 7500. 

13. 

£ 16S. 

14. 

Rs. 1600. 

15. 

Rs. 7S5. 

1 . 

4. 

2. 

4. 

EXERCISE 140. 

3. 5. 4. 

4. 

5. 31. 

6. 


7. 

7-iy. 

8. 4. 9. 

7. 

10. 5. 

11. 

3. 

12. 

5.“ 

13. 5. 14. 

4T1 

15. 21.; 


EXERCISE 141. 


1. -4 years. 2. 3 years. 3. 4 years. 

4. 6§ years. 5. 7 years. • 6. 4 years. 

7. 5 years. 8. 10 years. 9. 25 years. 

10. 6§ years. 11. 2J- years. 12. 32 months. 

13. 16 years. 14. Sept. 16. 15. June 27. 16. 8. 
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ARITHMETIC MADE EASY 


1 . 

3. 

5. 

8 . 

11 . 

14. 

17. 

20 . 

23. 

27. 

30. 

33. 

36. 

38. 

39. 
42. 


1 . 

3. 

5. 

7. 

9. 

11 . 

13. 

15. 

17. 

19. 

21 . 

23. 

25. 

27. 

29. 


1 . 

4. 


EXERCISE 142. 


Rs. 6, 13 a. 7f p. 

Rs. 2594, 8a. ll§f£. 
Rs. 500. 


: 

4 p. c. 


Rs. 625. 

Rs. 500 
Rs. 400 
24 Nov. 

Rs. 825. 

Rs. 897. 

£ 855, 11s. 10 \d. 
Rs. 6500. 

4°/ 0 , 5% 

Rs. 300. 

A Rs. 3575 ; 

3 years ; 4% 
44*%. 


12 . 

15. 

18. 

21 . 

24. 

28. 

31. 


Rs. 11, 5a. 6p. 

Sundar Rs. 77, 15a. Gp. more. 
3% 7. 12£ years. 

5 years. 

Rs. 500 ; 5 p. c. 
Rs. 1075. 

5 %. 

Rs.745, 8a. 

4°/o 26. 5 °/ 0 
Rs. 900, Rs. 1200§. 
Rs. 1125, 875. 

Rs. 900. 


2 . 

4. 

6 . 

9. 3 p/ 0 10. 

Rs. 500; 5% 13. 

Rs. 900. 16. 

3|°/o 19. 

Rs. 3881. 

5% 

Rs. 1200. 

Rs. 1300. 
n°io. 5% 


22 . 

25. 

29. 

32. 

35. 


34. 

37. £"63 ; £ 60, 13 s . Ad. ; £ 58, lOrf. 

B Rs. 3146 ; C Rs. 3025. 

40. 4 years ; 5%. 41. £ 650 ; 4 years. 
43. Rs. 700, Rs. 900. 44. Rs, 1239. 


EXERCISE 143. 


Rs. 10, 4a. 2. 

Rs. 39, 6a. Gp. 4. 

Rs. 118, 3a. Gp. 6. 

Rs. 331, Oa. 2f p. 8. 

£175, 3s. \%\d. 10. 

Rs. 64, la. 5 p. 12. 

£ 37, 2s. 6d. 14. 

Rs. 85, 6a. 8j£. 16. 

Rs. 328, 15a. 6 p. 18. 

£ 136. 20. 

Rs. 579, 2a. 6 p. 22. 

Rs. 1766, 14a. Ap. 24. 

£ 1930, 2s. 11^, 26. 

Rs. 77, 14a. 3 p. 28. 


Rs. 3, 15a. 3-2256 p. 30. 


Rs. 16, 5a. lUp. 

Rs. 61, 12a. Q%p. 

Rs. 187, 4a. 8VAU. 

£ 60, 15s. 

£ 265, 10s. 9-93627 d 
Rs. 156, 13a. 11^. 

£ 88, 6s. 

Rs. 43, 9a. 2p. 

£ 152, 8s. 10ci. 

£ 447, 19s. Id. 

Rs. 692, la. 8p. 

Rs. 1732, 12a. 2 p. 

£ 1919, 13s. 3d. 

Rs, 1408, la. 11^>. Hearty. 
£ 1415, 4s. 7-68 d. 


■ EXERCISE 144. 


Rs. 500. 
Rs. 3125. 


2. Rs. 1250. 
5. Rs. 12000. 


3. Rs. 1500. 



AS‘5W£K$ 


EXERCISE 1 45. 


1. 

Rs 80; » 2. 

Ks, 3750. 3. R: 

s. 860, 4. £ 700. 

8. 

is.'., <-'875. 6, 

Rs. 142*85. Ha 51/-, 

7. / 1500. 

8. 

Rs. 625. 





EXERCISE J46. 


t. 

2 years. 

2. 3 Ye;u.v 

3. 8 years. 

4. 

2 ysus 

5. 3‘ wars 

» V / 

6. 3/ years. 



EXERCISE 147, 


i. 


3. •>. s\ 5. 6. :q\. 



EXERCISE 143. 


1. 

£ 2<‘-:m\ 

2. £ 800. 3. 

Rs. 2000 ; 10 p, c. 

4 

£ 250 ; p, c.. 

5 £ 4000. 6. 

14s. 32000. 

f. 

£ 315. 

8. £ 13, 12s. 9. 

£ 1000. 

10. 

£ 1 156, 

11. 4 j? c. 12. 

Rs. 4410. 13. £ 4394, 

U. 

£ 520 £ 400. 

15. Rs. 3200; Rs. : 

3889, 9tf. Jl*04/>. 

16 

Rs 16? 00. 

17. £3125, £ 3250. 

18. £ 500. 

19. 

£ 2205. £ 2100, 

/' 2000. 20, 

£ 3497, 5s. A^d. 

21. 

.4 K\. 23! 09; B Rs. 22500 




EXERCISE 149. 


1. 

Rs. 70. 

2. £ 51, 5s. 

3. £ 70, 17s. Gd . 

4. 

Rs. 19, 4*. 

5. r 296, 1 3s. A\d. 

6. £ 200. 

7. 

£ 800. 

8. Rs. 216, 10*. Sp 

. 9. £ 576, ISs. 9r/. 

10. 

£ 575. 

U. £ SOOO. 

12. 504, Sa. lip. 


13. £ 188, 1 3s*. Sir/. 1 4. Rs. 260, 15*. 15. Rs. 8000. 

16. "£ 237, 10.?. 17. Nothing. 13. £ 963/195. 10Sg-W. 

19. Rs. 6250. 

EXERCISE 150. 

1. Rs. 41204, 4*. 8/). 2. £ 520, 17s. Gr/. 3. £, 621, 3s. 4rf. 
4. £ 505, 5s*. 5. Rs. 872, 5*. 6. £652, 11s. 

7. £ 450, 13s. Ad. 8. £ 10780, 14s. Sd. 


5. Rs. 872, 5*. 6. £652, 11s. 

8. £ 10780, 14s. Sd. 


EXERCISE 151. 

2 years. 2. 9 months. 3. 146 days. 

3 2 years. 5. 4 months. 6. 3£- yrs, 7. 20 months. 

EXERCISE 152. 

4 p. c. 2. 4 p. c. 3, 5£ p. c. 

4 p. c. 5. 4| p. c. 6. 3;} p. c. 
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1. 

4. 

7. 

10 . 

12 . 

14. 

17. 

20 . 

23. 


1. 

4. 

7. 

10 . 

13. 

16. 

18. 

20 . 


1. 

4. 

6 . 

7. 

9. 

12 , 

14. 

16. 

19. 


1. 

4. 

7. 

10 . 

13. 

16. 


AHITHMEMIC WADE EAS* 


EXERCISE 153. 


4 years. 2. 

2 years. 5, 

£ 3750 ; 4|%S. 

12 months. 11. 

80 : 83 . Rs. 320. 

10 months, 15. £ 130. 
£ 2500. 18. 

25p.c. 21. 


4 months. 

A\%* 

(0 Rs 


£ 375, 10 s. 24. 17s. 6^. 


3. Rs. 3218, 12ft. 

6. 15 years. 

9. Rs. T80. 

45, 13a. Aft. [it) Rs. 13. Iff. 6f^. 

1 « 

Rs^ 9, 9a. lOftfep. 
8JV°/ 0 . 

£ 720 ; 4$ p. c. 

25. Rs. 4556, 4a. 


13, 9’" 


16 . 

1| p, c. gain. 19. 
£ 1754 . 22 . 


EXERCISE, 154. 

5 per cent. 2. 6^ p, c. 3. Rs. 10S000. 

£ 1, 2s. 10^. 5. £ 515. 6. £ 65, 13s. 0>\d. 

4f% 8. £ 508, 15s. ; 3°/ 0 9. Rs. 9. 

Rs. 255. 11. £6020. 12. £59,7 s. 6d. 

31st May, 14. Ilf- per cent, 15. 4g£. 

73 days. 17. 2^ per cent. 

Rs. 20150 ; 3 p. c. 19. £ 17, 8s. 5g<*. ; £ 1742, 5s. 

8k°l 0 ; £ 300. 

EXERCISE 155. 


8a. 2. 12a - . 8. 5 a. 4^. 

10a. 8ft. 5. 12a. ; Rs. 5346. 

5a. 4 p . ; Rs, 8840 ; Rs. 15446 ; Rs. 503S, 2a. 8 ft. 
10a. 8ft. ; Rs. 5951, 5a. 4 *. 8. Rs. 25200, 

Rs. 13900. 10. £ 900. 11. Rs. 26891. 

Rs. 245, la. 13 Rs. 14400, Rs. 12000. 

Rs. 3000, Rs. 2500. 15. £ 2760. 

£ 7500. 17. I0a.8ft. 18. 15s. 

£ 820. 20. £ 267. 


EXERCISE 156. 


Rs. 1473,8a. 2, Rs. U44, 13a. 8ft. 

Rs. 2697, 14a.8^,5. -Rs. 4700. 6 

Rs. 1460, 15a. 8. Rs. 1600*3-. < 

* 22 f «• Rs. 1259,1a. ii 

Rs. 1844. 14. 4^. 

£20 - i7. £5. j: 


Rs. 39, la. 
Rs. 1750, 31a. 
£ 2500. 

£ 1800 . 

Rs. 4. 

Rs. 855. 


ANSWERS 


57S 


X. Rs.4,9 Ip. 
4. Rs. 3700. 
7. m 
10. Rs. 7525. 
13. £ 1900. 



EXERCISE 157. 



2. 

Rs. 528, 13*. l\p. 

3. 

2% 

5. 

Rs. 600. 

6. 

Rs. 

8. 

Rs. 90. 

9. 

Rs. 

11. 

Rs. 25000. 

12. 

Rs. 

14. 

Rs. 700. 

15. 

Rs. 




EXERCISE 158. 


1. 

Rs. 23400. 2. 

£ 1867, 10s. 

3. 

'Rs. 52800. 

4. 

10?;<?. 5. 

7s, 6hL 

6. 

1*5 frank per rupee. 

7. 

£ 85. 17s. \d. 8. 

Rs. 3972, 

9. 

i. 

b' 

10. 

Rs. 200. 12. 

Is. 2d. 

13. 

Rs. 120000. 

14. 

Rs 10020, 5a. 15. 

64- 

£5. 


16. 

Rs. 135. Rs. 960, 

Rs. 28 t \ 

17. 

15 -1t guinea. 

IS. 

2'5 frank. 19. 

is. iok 

20. 

Rs. 62, 9*. JUj*. 


1, Rs. 1850. 

4. £ 5-1 1 8, 3s. 9cf. 
7. £ 9175, 12s. 6rf. 
9. Rs. 1881, 4a, 


EXERCISE 159. 

2. Rs. 2472. 3. Rs. 3960. 

5. £ 5SS, 5s. 6. Rs. 3078, 13*. 6p 

3 Rs. 1226, I*. 6p. 

SO. £2412, 5s. 7W. 

EXERCISE 160. 


1 . 

3. 


1 . 

5. 


1 . 

4. 

7. 


1 . 

4. 


1. 

4, 


Rs. Ml 00. 2. £ 15573, Ss- 10%&. 

£9104, 6s. Sa. 4. Rs. 10793, 12*. 5. Rs. 68 

EXERCISE 161. 


Rs. 9000, 2. £ 1000. 3. Rs. 4500. 4. £ 74 

Rs. 110. 6. 3419 fr. 58 c. 7. £5300. 

EXERCISE 162. 

£238£. 2. Rs. 50, 13*. 4p. 3. H2^ a , 

Rs. 70. 5. Rs. 6250. 6. Rs. 7500. 

Loss £ 5. 8. Loss Rs. 75. 


EXERCISE 163, 

Rs. 1368, 8*. • 2. £ 2, Is. Sd. 3, Rs. 43, i 
£ S3, 6s. Sd, 5. £ 5750. 

EXERCISE 164. 

Rs. 44072, 1*. 4 p 2. Rs. 9000, 3. Rs. 1680G. 

Rs. 11250. 5. £ 1942, 10s. 6. Rs. 122169. 
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1. 84. 
4. 77%. 


1. 

3. 

5. 

7. 

9, 

11 . 

13. 

15. 

17. 

19. 

21 . 


ARITHMETIC SfADE EASY 

EXERCISE 165. 


2 . 

5. 


94|. 

90. 


3. 

6 . 


Rs. 104, 4tf. 
105. 


EXERCISE 166. 


Increase Rs. 20. 

Increase Rs> 34, 8 a. 

Rs. 1250; Rs. 2| less. 

Rs. 47 increase, 

Ro. 31, 4a. 

Increase £ 6, 13s. 4a. 
Increase Rs. 300. 

Increase Rs. 310. 

Rs. 3800; Rs. 1 1 decrease.18. 
Rs. 150 increase. 20. 

Rs. 19, 13a. 4p. decrease 


2 . 

4. 

6. 

8 . 

10 . 

12 . 

14. 

16. 


£ 26, 13s. 4 d. ' 

No change. 

£ 60 increase. 

Rs. 100 increase. 
Increase Rs^ 14, 8a. 
Rs. 355. 

Decrease 7s. 

£ 53, 6s. Sd. increase. 
£ 3# 9 . 

£ 1, 12s. 


EXERCISE 167. 


1 . 

4. 

6 . 

9. 

12 . 

15. 

17. 

20 . 

23. 

26. 

29. 

31. 

S3. 

35. 

37. 

40. 

43. 

45. 

47. 

50. 

52. 

54. 


122. 3s. 4 d. 2. 80. 

1st. ; £ 1342, 10s. ; p. c. 
Equal. 7. £78. 

H0^|. 10. 4|% 

4*V 13 * £ 4725 ' 

£ 3429, ; £ 135 ; £ 139, 14s. 

Rs. 34 decrease. 18. no change. 


The latter. 

£ 100 . 

Rs. 19992. 

The latter; Rs. 60. 
Rs. 23400. 

86%2 • 


Rs. 1638. 

Rs. 49700. 

£818, 8s. 

Rs. 27000 
Rs. 16000 
Rs. 13200 
Rs. 39333, 5a. 4 p. 

88$. 38. 

Rs. 30000. 41. 

£6000. 44. 

Rs. 4800 ; Rs. 5200. 
Rs. 30780. 48. 

Rs. 945 ; Rs. 35190. 
Rs. 12960 ; Rs. 11220. 
£ 25935. 55. 


3. 

5. 

8 . 

11 . 

14. 

16. 

19. 

22 . 

25. 

28. 

30. 

32 

(i) £ 4, 16s. (ti) 35 : 34. 

36. Rs. 38200. 
£ 215. 39. 

85£. 42. 


21. Rs. 21735. 
24. 4% 

27. Rs 25200. 
Rs- 185 more. 

Rs. 24000. 

34. 


£ 2500. 

106 ^. 

£ 25000. 

Rs. 151710. 

£ 24 increase. 
£ 397 increase. 


£ 257 , 5s. 5 d. 
156. 


Increase £ 47. 

9% 


Rs, 136J. 


46. 82£. 

49. 10 p. c. 

51. £ 2852 ; £ 25935. 
53. Rs. 480000. 


ANSWERS 


EXERCISE 168. 


1. 

11344000. 

2. 1*526. 3. 9. 

4. 810000. 

5. 

I. 


6. *0625. 7. 100. 

8. \7U. 

9. 

*5. 


10. 1. 11. -2. 

12. 13g. 

13. 

100. 


14. 1. 15. *1. 

16. J, 

17. 

r# • 


18. 1. 19. *05. 

20. 1. 




EXERCISE 169. 


1. 

102. 


2. 100, 3. 

17a. S£. 

4. 

Rs. 15. 


5. Rs. 40. 6. 

Rs. 7 ; Rs. 10. 

7. 

60 days 

I • 

8. IS days. 9. 

25 days. 

10. 

8 days. 


11. 28 days. 12. 

266jj days. 

13. 

Man 1\ 

hours, boy 18 hours, together 

5^- hours. 




EXERCISE 170. 


1. 

*309. 

2. 

3*146. 3. 3-968. 

4. 17*796. 

5. 

1*366. 

6. 

3*827. 7. *434. 

8. 4*051. 

9. 

1. 

10. 

•972. 11. 0. 12. W3. 

13. 

</I5. 

14. 

294*151. 15. 9y77. 





EXERCISE 171. 


1. 

153 miles. 

2. 35 ft. 3. 5 ft. 1\ 

in. 4. 32 J in 


EXERCISE 172. 


1. 60 C C. 2. 9*4 miles. 5. 30 m. ; 12 m. 

6. 9$ hrs. from As start ; hrs. and 12£brs. from A’s start. 

8. 9 see. 9. 6*7 hrs. 

EXERCISE 173. 

1. Wednesday. 2. Tuesday. 3. Friday. 

4. Sunday. 5. Monday. ' 6. Thursday. 

7. Friday. 8. Tuesday. 9. Sunday. 

10. Monday. 11. Tuesday. 12. Thursday. 

13. Wednesday. 14. Sunday. 15. Sunday. 

16. 2, 9, 16, 23, 30. 17. Yes. 

MISCELLANEOUS EXERCISES III, 

I. 

1. £ 10, 8 d. 2. Quotient 17430, Rem. 13. 

3. *03212. £4. £ 1682. 5. 72 men ; 288 women. 

6. Rs. 1500. 7. 8s. 4 d. 8. 10-15 A. M. 

9. ll$s. 10. £3990. 
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1. 

2 . 

5. 


1 

4. 


1. 

4. 


3. 

7. 


8 . 

104. 


arithmetic made easy 

. * 

14 days 7 hrs. 1 1 mto. 17 sec. ;f e7 * s dil / J s ? Si 15625. 

ss!&. j fe® 

£ 1 13s. 4i. £ lfj* AW * x 

2 i “ d|. 8. Rs. 83. 10«. 8p-; 266-6. 

on . .’-IZ 2. TS? allU 3* 

Thursday, 7* February 1833. g in a Re . 

999984. 100149. 753. g - 10. £ lu400. 

331. 8 - 32U - 1V ; 

a 7 , 2 *08125, *0003, *0398961. 

2s ‘ 7i * ^ * an 6 -491824. 

!a°X 9. I s, 7s. 9i. ; 364 of each. 

Decrease Rs- WOO- • ^ 

|i, 2. ^ 50. 12s. 6^^. 

ll'oFoyds. I lit°\ LO-80P.O. 

101249-7. . 2 105570 = 95037°. 3. £1. 4s 

U. 4#. ; -114583. 5. Loss 161 p. c. «• | 

180 ; 160 ; 200. 8. €*5563. ** 

Rs. 39440 ; Rs. 1560. 

Men Rs. 72, I4<z. 2f£. ; Women Rs. 85, 5a. Ap. 

BoysRs.8 1 , 12«.5^. 4> io«. 

•072o. 3. 20180. tj qq 

Rs. 510. 6. 16^ hours. 7. Rs. 80. 


1. 

4. 

7. 

1. 

4. 

7. 


1. 


3. 

6 . 

10 . 


•03. 

5 p. c. 

£ 31, 5s. 


8. 19s. 3^. 


1. 

5. 

9. 


720. 

0. 

3. 


9. 8s. Ad. 
VIII. 

2. Rs. 12500. 3. 
6. Rs. 15000. 7. 
10. £ 13800. 

IX. 


10. 31 p. C. 


i 

TG* 

£690. 


4. T V ' 
8. 6 months. 


1. 5. 2. Rs. 60. 3. 2 seconds. 

5, 112428. 8, 65 p. c. 7. Rs. 640. 

9. 5ft. 4 p. 10. 54. 


4. 

8 . 


%d., 20. 
£ 4800. 



f f n 


2. min. and 10.^ min. n t\t 8. 

4. 12. f». H : A v/-H hr ?v» y. 


-;. i-.i £ 

w% V*' 


X. 

1. 0 ; 56.x 

8. U ft. 

6. / I 20 see., /M32 7. Thfr". 8. 

9. 4 of infrn«r with 5 *4 Mjjrrthr, 10. f 25 s 7. 

PUNJAB UNIVERSITY. 

jo *2, 

1. ''(ft) *097 #») 99 2- Ks.ftJA. U.j 6*. 3. R;. I, t < 2 , 3?.. 
4. '£ 8 increase. 5. £4. 0. Wr4nc;:4 iv. 7. !<-, W!. 

8. A Rs. 1875, H Rs. 1125. C Rs. 2025. 

1943. 

1. (a) *0025. (fr) *19 2. Rs. 432, 4a. 

3. 2l in. 4. r/31% 5. 6 months. 

6. 5 "days. 7. Rs. 171, 14a. 8 Rs. 5 IS. 7 a. 

. ' . 1944. 

1. («) 17(a)ljV 2 - Ks. 709. 12a. 3^. 3. 225. 

4. Rs. 1050 ; Rs. 36, 12a. 5. 6 yds. 

6.. Rs. 20S, 10a. 2/>. 7. 1020. 8. lift.. 9. Sundav 

1945. 

1. (a) 49S3300 (6) 8825.2. \ t . 8. Rs. 1 159, 2a. SOI/,. 

4. 37^% 5. Rs. 9. 6. 7 months. 

7. 15 days. 8. Rs. 320 or Rs. 9 increased income 

9. Rs. 82, 8«. 10. Friday. 

1946. 

1. (a) 1J. {b) *09375. 2. (a) Rs. 17687, 9a. 4p 

(b) 16 fora rupee. 3. (a) Rs. 18. (6) R s . 175, 140 210 

4. (a) Rs. 715. (6) Rs. 450. 5, (a) Rs. 24000, Rs. 190 

decrease. ( b ) 1 md. 5 sr. 8 cli. 6. (a) 11 men. (b\ 1171 u 

1Q/U7 w J 

(1 b ) Rs. 78, 2a. 

(6) Rs. 1020, 1040, 780 
(b) Rs. 2812. 8a. 

(6) Rs, 10088, 13a. 96 
(b) 11664. * , 

(b) Rs. 36600. 

1948. 



1. (a) 

2 . ( fl ) 

3. (a) £ 2330. 

4. (a 200 sq. ft. 

5. (a)V 

6. (a) Sunday. 


1. («) 2 (6) *007 

(6) G. C. L C. M.=IV 

3. (a) Rs. 1550, 1550, 1240 (6) £ 3125 ; 4°L. 

4. (a) 12£% (b) 30 days.- “ 

Rs. 4, 4a. (6) Rs : 140007 
(6) 10800. 


2 (a) Rs. 495, 6a. 1RU 

125;4°/.. 

5. (a) first is poorer bv 

6 . (a) Rs. 11, 12a. 5p 
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RAJPUTANA BOARD. 


194U. 


1. 

4 

5. 

6 . 


(«) 

(*) 

(«) 

(a) 

(a) 


(a) 

(a) 

(a) 

(a) 

[a) 


85 0 votes. (ft) 35. 2. (a) Rs. 8, 2a. 10^^- 

4 : 5. 3. (a) 18 miles per hour (b) 2 miles. 

240 sq. ft. -(6) *706 or -71 in. £ i ■ 

Rs. 518, 10*. 4&p. (ft) 346g£ff 

5 years. ^ 


(ft) £ 87, 10s. 
1941. 


785 miles. 
•400665. 

10 days. 

1 3'ear 

Ox Rs. 30. 


(J) 

(6) 297 L»oy f 
(ft) 32%. ; 

(6' £138". 

(6) Rs. 300, Rs^gOO. 
(a) 12 mid night on Monday (b) ~ - miles 

1942. 


(a) £ 7, 10s. 

(a) Rs. 3, 12 a. 
(«) Rs. 26, 8p. 
(«) Rs. 91%. 
>-(«) 3k 
(«) 13i. 

(«) € 56, 5s. 


(«) 29700. 

(a) 39 1. 

(a) 26 ft. 

(«) Rs. 24. 

(«) 5 499, Is, 


Rs. 68 

(a) Rs. 1120. 
(«) 25 men. 
(«) 13|V 


(ft) 65°. 

(ft) 576 students ; Rs. 3. 
(ft) 1500. 

(ft) *4 i.-i S"' ’-r bv Rs. 1C 
(ft) Increat 70 6 . 

(6) 220 : 171. 

(ft) 300 at 25%, 700 at 1 

1943. 

(ft) Re. 1. (e) -143. 

(ft) 37. 

(ft) 63 oz. per day. 

(ft) £ 40400 & 2%.^ 

(ft) 2$ seers. 

1944. 

2. 37044. ' 

(ft) 3£ ft. 

(ft) 9^ yards. 

(ft) Rs. 1500, Rs. 1250. 





